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SECTION  I 


IN PRODUCT  RON 


L  -  0 1.  PROJECT  LOCATION  AND  DESCRIPTION  -  The  Stonewall,  Jackson 
I.  ..ike  Project  i  s  located  in  the  West  Fork  River  Basin  section  cd 
l  ew i • .  County,  West  Virginia.  The  dam  site,  the  ma.ior  feature  nt 
I  h  i  proiei  f,  is  located  approx  imately  5  miles  due  south  of 
Weston ,  Wes  t  Virginia  arid  73  miles  upstream  from  Fair  man  t  ,  Wes  t 
Virginia,  where  the  West  Fork  River  joins  the  Tygurt  River  to  form 
the  Monongahein  River.  Regional  and  general  locations  of  the 
project  aro  shown  in  the  Appendix:  Section  10-2. 

The  Stonewall  Jackson  Lake  Project  is  a  multiple-purpose  water' 
r esour  a  e  project  with  authorized  purposes  of  flood  control,  water 
guality  i ontrol ,  water  supply  and  recreation .  Statistical  data 
concerning  var ious  features  of  the  project  are  shown  in  the 
append i  x  -,  Sec  t  ion  i  1  . 


r  02  CONSTRUCTION  AUTHORITY  "  The  Stonewall  Jackson  Lake  Project 
was  author  i  zed  by  Section  20,3,  Title  II  Flood  Control,  of  the 
i  loud  Control  Act  of  l ,  Public  Law  89-789,  as  approved  0  7 
November  I  wt.n.  by  the  89  th  Congress,  second  session. 


1  i)3  PURPOSE  of  REPORT  -  The  purpose  of  this  report  is  to  insure 
the  pr eser va t  ion ,  for  future  use ,  of  the  complete  records  of  the 
foundation  t  additions  encountered  during  construction  and  the 
methods  used  to  adapt  the  structures  to  these  conditions. 


1  04  PROJECT  HISTORY  ••  The  history  of  the  Stonewall  Jackson  Lake 
Project  would  span  a  time  period  of  approx imately  forty  years 
between  1947,  when  exploratory  exploration  tor  an  earth  dam  site 
selection  was  performed,  and  1989 ,  when  construction  of  re<  r  eat  ion 
facilities  is  scheduled  for  completion. 


Since  this  report  deals  exclusively  with  the  construction 
dam  portion  of  the  project,  a  listing  of  design  memoranda 
major  construction  contracts  is  presented  in  the  Appendix 
the.  report  for  reference  to  information  concerning  other 
or  time  per  iods  related  to  this  proje<  t. 
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scope  of  this  report  covers  the  investigation-  , 
treatments  that  were  relative  to  establishing 
for-  the  var  ious  structures  erected  for  the 
Dam  built  under  Con  tract  No.  DACWS9-: VL-c -nos.  ■ . 
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1.-0 6  CONTRACTOR-SUBCONTRACTORS  -  The  prune  rnnftui.Tur  for  the 
construction  of  the  concrete  gravity  dam  and  associated  features. 
Con  t  rat  t  No.  DACW59-!-?.  J-C  -0053 ,  was  a  joint  venture  of  .1.  F.  At  Leri 
Company,  Clarksburg,  West  Virginia  and  Wiley  N.  Jackson  Company, 
Roanoke ,  Virginia.  This  rontrac  1:  was  awarded  on  02  September 
1  De-r.i  r  iptvon  of  wor  k  as  described  in  the  contract  was  to 

construct  a  concrete  gravity  dam  with  the  principal  features  of:  a 
i  one  rote  spilLway  section  with  spray  walls:  concrete  abutments 
each  ide  of  the  spillway  section;  a  stilting  basin  with  paved 
t  lour-..,  end  sill  and  training  walls  downstream  of  the  spillway 
section;  live  sluiceways  through  the  -spillway  section  control  led 
by  hydr  au  J  J  i:  a  1  1  y  operated  sluice  gates;  a  pre-stressed  concrete 
service  bridge  across  the  spillway  section-,  a  pylon  building  on 
the  left  abutment  tor  operation  purposes;  gate  operating 
machinery,  maintenance  bulkheads,  water  quality  gates  and  hoists, 
electrical,  system,  plumbing  system,  sanitary  facilities,  heating 
and  ventilating  system,  and  other  miscellaneous  metal  items;  and, 

,ii  i  ess  road  Conner,  tion  and  appurtenant  work. 


L  iR  CONTRACT  SUPERVISION  AND  QUALITY  CONTROL  ORGANIZATION  -  This 
i  contract  was  per  formed  under  a  contrac  tor-supervised  Quality 
control.  Program  with  qualify  assurance  being  conducted  through  a 
Government  Resident  office  at  the  construction  site.  This  office 
was  administrated  by  a  Resident  Engineer  acting  as  a  legal 
representative  of  the  Contracting  officer',  the  Huntington  District, 
engineer.  The  Resident  Engineer’s  staff  varied  during  the 
i  enstr action  program  depending  upon  the  workload  dur  ing  a 
particular  phase  of  construction.  (See  Appendix  10- l  for  a 
par  t  i a  1  list  uf  personnel.) 


SECTION  II 


FOIJNDA  f  ION  EXPLORATION 


201  INVESTIGATIONS  PRIOR  TO  CONSTRUCT  ION  -  Subsurface 
investigations  began  in  1947  for  an  earth  and  rock  fiLled  dam, 
side  channel  spillway,  and  outlet  works.  Seventeen  Si  rich 
diameter  core  borings  were  drilled  for  the  darn  axis  arid  fourteen 
shallow  3- inch  diameter  borings  were  drilled  iri  three  proposed 
borrow  areas.  In  1.068,  additional  drilling  was  conducted  to 
delineate  the  site  for  a  concrete  dam.  At  that  time,  twenty  nine 
3-ineh  borings  over  several  alignments  were  drilled.  In  19yv,  ^ 
downstream  site  was  selected  for  the  dam  and  an  additional  five 
3-inch  diameter  borings  were  drilled.  In  1872,  drilling  of 
thirty-four  test,  borings  on  the  new  -site  and  twenty- one  test 
borings  for  a  proposed  right  bank  access  road  was  accomplished, 
including  nine  o-inch  diameter  test  borings  for  the  detailed 
inspection  of  weak  seams  and  determination  of  founding  elevations. 
In  1978,  an  additional  nine  6- inch  diameter  borings  and  three 
3- inch  diameter  borings  were  obtained  for  an  extensive  rock 
testing  program.  In  May  1979,  twenty-one  3- inch  diameter  test 
borings  were  drilled  for  a  left  bank  access  road.  A  summary  of 
the  various  design  strength  parameters;  and  stability  values  for 
the  above  test  borings  can  be  found  in  Design  Memorandum  No.  9. 

T r i  1980,  eighteen  NXM  test  borings  and  two  6- inch  borings  wet  e 
drilled  in  the  dam  area  to  confirm  previous;  information  and  to 
gather  additional  information  for  design  purposes.  In  r-'oi,  the 
final  pre-construct  ion  exploratory  work  was  performed  when  seven 
NXM  borings  were  drilled  for  foundation  information  to  design  'he 
access  road  bridge  which  crosses  the  West.  Fork  River.  Log--,  for 
all  of  these  borings  were  listed  in  the  Plans  For  Construction  of 
the  Dam,  Volume  I;  Geotechnical  Drawings  and  Hydrography : 

DACWS9- 8 3 - C - 0 0 5 3 . 


2-02  INVESTIGATIONS  DURING  CONSTRUCTION  -  The  contract  for  the 
construction  of  the  dam  specified  that  following  the  removal  of 
the  overburden  but  prior  to  rock  excavation,  4-inch  diameter- 
exploratory  core  borings  would  be  drilled  at  the  dam  site  (Bid 
Item  67).  The  information  obtained  from  these  borings  was  used  to 
confirm  or  adjust  the  tentative  founding  elevation  given  for  the 
individual  dam  monoliths.  The  contract  gave  the  specific  location 
for  eighteen  such  borings  with  the  stipulation  that  additional 
core  borings  would  be  drilled  if  deemed  necessary.  The  drilling 
for  the  4- inch  diameter  core  borings  was  performed  by  a 
subcontractor ,  Crown  Pressure  Grouting  of  Warrington, 

Pennsy Ivan  la . 

The  initial  exploratory  drilling  was  performed  between  the  per  lod 
of  17  January  1984  and  12  April  J 984  during  which,  twenty  two 
4  me  h  diameter  exploratory  borings  were  dr  illed.  In  addition  to 


r 


the  eighteen  borings  specified  in  the  contract,  four  extra  borings 
were  drilled  for  tentative  founding  elevation  information:  two  m 
the  stilling  basin  area,  and  two  in  the  Monolith  12/13  area. 

After  evaluation  of  the  core  samples  obtained  from  these 
twenty-two  borings  by  nRHCD,  ORPFD,  ORD,  and  OOF  personnel,  the 
c  on  t  r  .hc  tor  was  requested  to  drill  an  additional  five  4-inch 
diameter  core  borings  in  the  Monoliths  12/13  area  for  additional 
information  needed  before  selecting  a  final  grade  for  these 
monoliths.  The  subcontractor  returned  to  the  .job  site  and 
completed  these  five  borings  between  17  September  lw:-:4  and  LI 
October  1QS4. 

Equipment  arid  procedures  for  drilling  all  the  above  4-inch 
diameter  exploratory  core  borings  were  as  follows: 

(1)  A  ter  the  overburden  had  been  removed,  the  contractor  would  use 
a  Davey  Air  Drill  to  drill  the  non-coring  portion  of  an 
exploratory  boring.  The  hole  was  drilled  from  top  of  rock  to  the 
specified  elevation  where  core  sampling  was  to  commence  by  a  6-1/4 
inch  diameter  trie  one  rock  bit.  After  the  hole  was  drilled  to 
required  depth,  r.-inch  casing  ( PVC  pipe)  was  inserted  into  the 

h  o  1  e  . 

(2)  The  subc  orit  rac  tor  would  move  his  drill,  a  model  40  Sprague  and 
Henwood  skid  rig,  onto  the  hole  and  core  drill  to  required  depth. 
The  core  samples  were  obtained  by  using  a  double  tube,  4  t>y  5  inch 
core  barrel  with  a  diamond  impregnated  coring  bit.  After 
completion,  the  hole  was  backfilled  with  tremie  grout. 

When  the  rot  k  in  Monolith  12  had  been  excavated  to  tentative 
founding  (eiev.  u;:S),  inspection  of  the  foundation  produced 
concern  about  the  generally  poor  foundation  condition  resulting 
from  a  fault  that  trarisver  sed  the  monolith’s  floor.  It  was 
decided  by  uRPHD  and  oRD  personnel  that  additional  core  drilling 
was  necessary  before  a  decision  on  the  final  founding  elevation 
for  Monolith  L2  could  tie  given.  During  the  period  10  May  1  e:-: rs  to 
14  May  lc'y5,  subcontractor ,  H.  R.  Mott  and  Sons,  drilled  five 
s- inch  diameter ed  borings  in  Monolith  12.  After  review  of  the 
core  samples,  the  founding  elevation  wys  was  agreed  as  acceptable 
for  Monolith  12. 

In  conclusion,  there  were  twenty-seven  4  inch  diametered  and  five 
* -inch  diametered  core  borings  drilled  during  the  construction  of 
the  Stonewall  Jackson  Dam. 

The  1  or  at  Lon,  drilling  logs,  and  statistical  data  of  all 

exp  1  or  a  t  or  y  borings  drilled  during  construction  are  lie.  ted  in  the 

Appendix  of  this  report. 
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SECTION  III 
GEOLOGY 


.">-01  REGIONAL  GEOLOGY  -  The  Stonewall  Jackson  Lake  Project-  is 
Located  in  the  southern  portion  of  the  West.  Fork  River  Basin  that 
is  being  developed  in  the  gently  folded,  highly  dissected  Kanawha 
Section  of  the  Appalachian  Plateaus.  The  regional  drainage 
pattern  is  predominant Ly  dentritic  with  submature  developed 
topography  char ac ter i zed  by  narrow  ridges,  steep  valley  slopes  and 
limited  flood  plain  development  along  the  streams.  From  the  basin 
divide  to  the  dam  site,  there  is  a  relief  of  about  800  feet 
exposing  the  upper  part  of  the  Allegheny  Formation,  all  of  the 
Ounemaugh  and  Moriongahela  formations  of  the  Pennsylvania  System 
and  the  Basal  Dunkard  formation  of  the  Permian  System. 

Major  strut  tureal  features  within  this  843  square  mile  river  basin 
are  the  Wo  1 1  Summit,  Chestnut  Ridge  and  Orlando  anticlines  and  the 
Shirinston ,  Grassland,  Robinson,  and  Roanoke  synclines.  See 
Appendix  10-2  for  Regional  Geologic  Maps. 


3-02  SITE  GE.uLpG.Y  -  The  elevation  of  the  West  Fork  River  at  the 
dam  site  before  construction  was  1.015  feet  (m.s.l.).  The  soil 
cover  at  the  dam  site  consisted  of  lean  clays  and  sandy  silts, 
w 1 f h  varying  amounts  of  rock  fragments.  Soil  thickness  at  the 
site  was  relatively  thin,  ranging  from  five  to  thirty  feet  with 
the  flood  plain  having  the  thickest  cover  over  bedrock  in  the  form 
of  a  mix  true  of  alluvial  and  colluvial  deposits. 


>  -02 .  I  BEDROCK  STRIJC TORE  -  The  attitude  of  the  bedrock  at  the  dam 
site  is  the  resultant  of  three  factors.  First,  and  most 
prominent,  is  the  approximately  five  percent  regional  dip,  from 
the  right  abutment  to  the  left  abutment,  towards  the  axis  of  the 
Roanoke  sync  line  Located  about  U.4  miles  west  of  the  dam  site. 
Second  is  the  general  flattening  across  the  river  valley  floor 
resulting  from  the  rock  structure  rebound  due  to  stress  relief 
that  occurs  with  unloading  by  erosion.  Thirdly  is  the  var  iabie 
inclinations  associated  with  localized,  minor  warping  of  the 
bedrock . 

The  thin  to  massive  bedded,  sedimentary  rocks  at  the  dam  site 
reacted  relatively  typical  to  the  above  activities.  That  is, 
under  a  long  period  of  stress,  the  fine  grained  rocks  (c  laystories 
and  si  If-. tones)  conform  elastically  where  as  those  units  that  had 
a  sandy  matrix,  and  thus  more  rigid,  tend  to  fail.  The  resultant 
joint  arid  fracture  pattern  were  observed  during  rock  excavation  in 
almost  every  sandy  formation  encountered.  These  patterns  ranged 
from  r Ihsm  to  medium  spaced  with  variable  orientation.  See 
individual  dam  monolith  and  appurtenances,  details,  section,  for 
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specific  orientations.  Also,  relative  to  stream  valley 
development,  sheet  jointing  was  prevalent  near  the  rock  -.urfuce  of 
the  sandy  members  that  were  located  in  both  abutments. 

One  bedrock  structure  feature  that  was  predominant  throughout  the 
rock  excavation  area  was.  evidence  of  shear  mg  along  bedding 
planes.  This  was  especially  noticeable  when  there  was  a  sharp 
contrast,  in  material  composition  of  adjacent  beds  (especially 
sandstone/c laystone) .  Basically,  these  shear  zones  dictated  the 
final  founding  elevation  of  the  individual  monoliths. 

Two  notable,  vertical  displacement  faults  were  uncovered  dut  ing 
the  dam  monolith’s  excavation.  The  first,  a  normal  fault  located 
in  the  Monolith  2  area,  and  the  second,  a  reverse  thrust  fault 
located  in  the  Monoliths  11/12  area. 

The  normal  fault  observed  in  the  Monolith  2  foundation  has  a  N  30 
degress  E  strike  and  a  clip  of  approximately  50  degrees;  towards  the 
northwest.  This  fault  has  a  displacement  of  approximately  6.5 
feet  and  apparently  resulting  from  pre-Pennsylvania  Period 
activity  since  the  overlying  younger  beds  were  not.  affected  and 
thus  probably  deposited  after  the  faulting  had  occurred. 

The  fault  located  in  the  Monoliths  1.1/12  excavated  area  is  a  N  10 
degrees  E  striking,  reverse  thrust  fault  with  a  25  degrees  to  30 
degrees  dip  towards  the  northwest.  This  fault  and  the  previously 
noted  horizontal  bedding  plane  shearing  are  probably  resultants  of 
the  post -Perrnsy  l  van  i  a  activities  that  produced  most,  of  the  major 
structural  features  in  this  region.  The  fault  gouge  in  the 
reverse  thrust  fault  zone  ranged  in  thickness  from  a  few  inches  to 
approx imateiy  two  feet,  consisting  of  small,  angular,  si ickensi ded 
rock  fragments  embedded  in  a  clayey  matrix.  During  excavation, 
moderate  water  flow  (20-30  g.p.m.)  was  encountered  in  the  fault 
related  fractured  zone,  and  occasionally,  recementation  had 
occurred  in  the  r  ocks  adjoining  the  fault  zone.  The  source  of 
this  water  is  apparently  from  beneath  the  left  abutment  and  is  not 
directly  connected  to  the  West  Fork  River  since,  during  periods  ot 
high  water  ,  there  was  no  noticeable  discoloration  or  increase  in 
flow  of  the  water  inside  the  excavated  area.  Additional  details 
relating  to  bedrock  structure  can  be  found  in  the  individual 
monolith  foundation  sketches  located  in  Appendix  10-2,  arid  the 
photograph  section  (Volume  II)  of  this  report. . 


3-02.02  BEDROCK  WEATHERING  -  The  topography  of  the  West  Fork  River 
Basin  is  the  result  of  differential  weathering  of  the  rocks  with 
strut furai  controlled  orientation. 

At  the  dam  site,  the  bedrock  weathering  was  relatively  shallow  due 
to  the  fine  grain  texture  and  solubility  resistant  cementation 
character  ist.  ic  of  the  rocks  involved.  However,  in  the  abutments, 
the  depth  of  weathering  was  more  variable  due  to  the  staining  and 
weathering  that  is  associated  with  fractures  in  the  rocks. 
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3-02.03  LEACHING  AND/OR  SOLUTION  ACTIVITY  -  Due  to  the  absence 
of  carbonate  rocks  in  the  dam  excavation  area,  leaching  and 
solutioning  activity  was  minimal. .  Leaching  and/or  staining  was 
most  notable  in  the  water  bearing  fractured  zones  of  the  Redstone 
Coal  seam  and  the  occasional,  near  horizontal,  shearing  bedding 
contacts.  The  most  notable  result  of  solutioning  were  the 
secondary  features  produced  from  either  weathering  or 
recementation  in  the  faulted  zone  in  Monoliths  11/12  and  the  joint 
patterns  in  the  bedrocks  throughout  the  excavation. 


3  02.04  GROUNDWATER  -  The  water  table  in  the  area  of  the  dam 
site  is  controlled  by  a  series  of  perched  tables  separated  by 
impervious  zones  of  shales  and  indurated  clays.  Due  to  relative 
impervious  nature  of  the  bedrocks  associated  with  excavation  for 
the  dam,  the  quantity  of  groundwater  encountered  was  basically 
negligible  and  its  movement  structurally  (joints  and  faults) 
con t  rol led . 

The  majority  of  the  groundwater  encountered  during  dam 
construction  was  during  the  second  stage  excavation  and  directly 
associated  with  the  faulted  zone  in  Monoliths  11  and  12.  In  this 
instance,  the  only  time  special  dewatering  technique  was 
necessary,  the  fault  plane  and  the  associated,  adjacent  fractured 
rocks  were  acting  as  a  percolation  path  from  a  water  source 
apparently  located  deep  beneath  the  left  abutment  (see  Monolith  12 
foundation  sketch  for  dewatering  details).  Second  in  quantity, 
and  another  structural  related  path  for  groundwater  travel,  was 
the  near  horizontal  slip  faulted  bedding  plane  at  approximate 
elevation  9*0 .  The  quantity  of  water  associated  with  this  feature 
was  minor  and  isolated  to  occasional,  piping  zones  due  to  the 
impervious  nature  of  the  fault  gouge.  The  third  source  of 
groundwater,  and  very  minor,  was  through  the  fractured  Redstone 
Coal.  seam.  However,  the  quantity  of  water  related  to  this  source 
was  negligible  compared  to  the  overall  total  that  was  encountered 
during  excavation. 


3-03  ENGINEERING  CHARACTERISTICS  OF  THE  OVERBURDEN  MATERIALS  - 
The  engineering  characteristics  of  the  overburden  material  were 
riot  essential  on  this  project  since  the  dam  design  was  for  a 
concrete  structure.  Most  of  the  overburden  material  removed 
during  excavation  for  the  dam  site  was  placed  in  two  designated 
spoil  areas,  located  upstream  of  the, dam  site.  A  small  quantity 
of  impervious  material  was  stockpiled  and  later  used  as  the  core 
for  the  first  stage  cofferdams  and  as  an  impervious  plug  placed 
between  Monolith  16  and  the  sloped  rock  surface  of  the  left 
abu trnen  t . 


3-04  ENGINEERING  CHARACTERISTICS  Of  THE  BEDROCK  MATERIAL  In 
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1978,  representative  rock  samples  from  t.-inch  borings  were  tested 
by  the  Missouri  River  Division  Laboratory  in  Omaha,  Nebraska. 
Testing  consisted  of  direct  shear  and  uric  on  fined  compression 
strength  test  and  determination  of  index  properties  for  the  rock 
that  underlie  the  foundation  for  the  concrete  monoliths  of  the 
T  dam.  These  test,  results  and  a  summary  of  the  various  design 

strength  parameters  and  stability  values  used  can  be  found  in  the 
Design  Memorandum  No.  9. 

Due  to  the  lack  of  durability,  most  of  the  rock  that  was  produced 
from  the  excavation  of  the  dam  was  unsuitable  for  the  contract’s 
permanent  features,  and  thus,  was  either  placed  in  a  designated 
I  spoil  area  or  used  in  constructing  temporary  features  such  as  the 

cofferdams  and  hauiroads.  The  rock  that  was  required  for  the 
i  designed  rock  protection,  riprap  and  stone  gutters  was  obtained 

from  a  sandstone  quarry  located  immediately  upstream  from  the  darn 
f  site.  See  Section  10-2  for  location  of  quarry  and  spoil  area. 

|  Material  for  the  concrete  aggregate  was  obtained  from  a  quarry  in 

i  the  Greenbrier  Limestone  Formation  located  in  Elkins,  West 

Virginia  and  delivered  to  the  job  site  via  trucks. 
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SLOT  r.ON  I  V 

SPECIAL  DES I GN  CONST HERAT  I ONS 


4-1)1  LEFT  ABUTMENT  SLOPE  ST AB I L  1 2 A T  I 0 N  -  Though  per  f  ormed  under 
a  ■  .epar  .t  t  e  c  on  tract,  the  slope  stabilization  on  the  left  abutment 
above  the  dam  was  an  integral  part  of  the  construction  program  for 
the  Stonewall  Jackson  Dam.  Data  obtained  from  pre-construction 
exploratory  borings  of  the  left  abutment  indicated  that  the 
overburden  consisted  of  colluvial  material  that  had  a  high  water 
table  and  a  maximum  thickness  of  about  40  feet.  Since  it  would  be 
necessary  to  cut  into  the  toe  of  a  lobe  of  this  marginally  stable 
mater  ial  in  order  to  construct  the  parking  area  located  on  the 
dam’s  left  abutment  beyond  Monolith  It.  and  the  safety  factor- 
involved  with  the  diversion  excavation  during  Stage  I  for  dam 
construction,  it  was  decided  that  slope  stabilization  was 
r  equ l red . 


4-01.01  DESIGN  -  To  prevent  probable  sliding  of  this  lobe  onto 
the  parking  areas,  it  was  considered  necessary  to  remove  the  upper 
por  t i on  of  the  lobe  and  to  support  the  remaining  portion  with  a 
rockfiJL  buttress.  In  order  for  the  buttress  to  function  as 
designed,  the  fill  was  required  to  be  composed  of  hard,  durable 
r oi  k,  be  reasonably  well  compacted,  and  to  be  founded  on  a  sound 
rock  surface.  So  as  not  to  interfere  with  the  main  function  of 
the  Stage  I  diversion  channel,  construe  t ion  of  the  rock  buttress 
was  required  to  be  completed  prior  to  starting  Stage  I  diversion. 


4  1)1.02  CONSTRUCTION  -  Due  to  the  timing  factor  involved,  the 
construction  of  the  rock  fill  buttress  was  incorporated  into  the 
Dam  Access  Road  Contract  (DACW59-82-C-0085)  .  This  contract  was 
awarded  to  Alan  Stone  Company  of  Chesterhi 1 1 ,  Ohio  on  2*  September 
1082  with  a  scheduled  completion  date  of  1*  December  1983. 

The  construction  of  the  buttress  was;  to  be  performed  in  stages  so 
as  to  minimize  the  potential  for  sliding  of  the  overburden  along 
the  highly  weathered  rock  zone  below  the  overburden  soil.  It  was 
essential  that  the  buttress  rest  on  and  be  keyed  into  a  competent 
rock  surface.  From  the  available  boring  information,  a  layer  of 
claystone  existed  at  the  approximate  top  of  rock  lines  beneath  the 
designed  location  of  the  buttress.  Since  it  was  undesirable  for 
the  buttress  to  rest  on  this  material,  the  intent  of  the  purposed 
'■>0  feet  long  by  40  feet  wide  rock  cut  was  to  expose  a  more 
competent  siltstone  or  sandstone  surface  »and  to  allow  the  buttress 
to  be3  oriented  to  a  more  stable  configuration. 

When  top  of  rock  was  exposed  during  excavation  (Stage  2),  it  was 
discovered  that  the  depth  of  overburden  (max.  40  feet)  had  been 
distorted  by  the  fact  that  some  borings  had  been  located  in  a 
filled,  narrow  channel  running  through  a  silty  sandstone  caprcick. 


After  re-evaluation,  the  required  stage  lonstrurtion  for  trie  ruck 
buttress  was  adjusted  to  satiety  existing  conditions.  the 
sandstone  rock  used  in  the  buttress  was  obtained  from  a  small 
quar  r  y  located  approximately  one -quar  ter  mi  Le  upstream  of  the  dam 
site.  Because  of  exiting  condition-.,  the  amount  of  rock 
necessary  to  construct  the  buttress  was  reduced  from  the  estimated 
quantity  nt  c> ,  7UU  cubic  yards  to  the  actually  placed  quantity  of 
4  ,  72.‘5  cubic  yards. 


q  i'll. DJ  INSTRUMENTATION  -  Instrumentation  for  this  contract 
i  on-,  is  ted  of  : 

( a )  temporary  Alignment  Monuments  Both  horizontal  arid  vertical 
pins  used  to  monitor  the  buttress  during  dam  construction. 

(to  Permanent  Alignment  Pins  -  Both  horizontal  arid  vertical  pins 
used  to  monitor  the  buttress  during  dam  construction. 

(c)  Inclinometers  Installed  to  monitor  soil  movement..  Because 
ot  overburden  movement,  these  monitors  became  inoperable  within 
six  months  of  installation. 


4-i.ll.  04  COMMENT  -  The  burden  unloading  and  construction  of  a  rock 
buttress  on  the  left  abutment  served  its  designed  safety  function 
tor  ttie  dam  construction.  However,  during  the  time  period 
spanning  the  dam  construction,  observation  of  continual  cut  slope 
failures  arid  the  opening  of  fissures  higher  on  the  left  abutment 
indicates  a  rather  extensive  area  ot  unstable  overburden 
condition.  At  the  time  of  this  report,  a  study  of  this  problem  as 
it  relates  to  the  parking  lot  and  the  associated  access  road,  is 
being  conducted  at  the  Pittsburgh  District  office. 


4  02  SEQUENCE  UF  DAM  CONSTRUCTION  -  The  Pittsburgh  District 
Corps  of  Engineers  designed  the  cofferdams  and  stipulated  the 
sequence  of  work  to  be  performed  in  excavating  and  erecting  the 
Stonewall  Jackson  Dam.  The  following  is  a  list  of  the  contract’s 
required  two  stage  construction  procedures  with  comments 
concerning  "as  built"  modifications  related  to  each  sequence. 

CL)  Stage  I  (01  August  l,J>83  -  21  December  1984) 

(a)  Fxravate  overburden  tor  the  diversion  channel  to  the  lines  and 
slopes  shown,  include  common  excavation  (overburden)  for  dam 
Monoliths  11  through  Is.  Install  rockbolts  for  rock 
■tab l 1 i zaf ion .  Stockpile  excavated  materials  which  were  suitable 
for  cofferdams  and  backfill. 

Pommen t :  Work  completed  as  specified  except  for  the  installation 
of  rock  bolts.  The  change  in  type  of  rock  bolts  used  and  the 
lnstal  i  at  ion  prr><  edures  is  described  in  detail  in  Para.  4-03  - 


"Rock  Reinforcement". 


(tO  Construct  the  diversion  channel  .is  shown  on  the  drawings.  The 
contractor  was  to  design  and  construct  any  temporary  dikes  which 
were  required  to  complete  the  diversion  channel.  fxcavated 
materials  which  were  suitable  for  use  in  the  cofferdams  of  fill 
wer  e  .  t  oc  kp  i  1  ed  . 

Comment:  After  the  diversion  channel  had  been  excavated,  changes 
were  made  to  the  method  of  protecting  the  exposed  rock  sur  face  of 
the  channel  from  stream  erosion  and  possible  leakage  into  the 
i.  ottered  area.  Design  required  that  a  specified  portion  of  the 
exposed  rock  be?  seated  with  concrete  grout.  However,  due  to  the 
highly  credible  nature  of  this  rock  surface,  a  .3- inch  thick 
i  one  r  ete  pad  was;  placed  on  the  floor  of  the  diversion  channel  and 
tiber crete  was  used  in  lieu  of  shotcrete  to  protect  the  channel 
walls.  Also,  the  height  of  protection  for  the  left  wall  was 
extended  from  elev.  1010  to  elev.  1017  which  was  appr ox imate ly 
r  i ver  level  under  normal  conditions.  (See  Section  10-2  for 
defa i 1 s . ) 

(c )  After  completion  of  the  diversion  channel,  construct  the 
closure  dike  portions  of  both  the  upstream  and  downstream 
cofferdams.  Most  of  the  dike  placement  was  to  be  done  in  the  wet. 
The  dikes  were  to  be  placed  to  the  slopes  and  crest  elevation 
shown,  and  the  rock  protection  was  to  be  placed  before  the  next 
item  of  work  was  started. 

Comment:  This  work  done  as  specified. 

(d)  After  completion  of  the  closure  dikes,  unwater  the  area 
between  the  dikes,  and  install  dewatering  systems  as  necessary  to 
permit  construction  of  the  remainder  of  the  upstream  arid 

down--,  t  r  earn  i  offer  dams  and  the  floodway  in  the  dry. 

Comment-.  Dewatering  was  no  problem.  This  was  accomplished  with 
one  t,  inch  and  one  3-inch  pump.  A  change  was  made  to  the  design 
of  the  upstream  cofferdam  during  construction  which  resulted  in 
greater  stability  and  a  simpler  placement  procedure.  Also,  the 
emergency  spillway,  located  in  the  downstream  cofferdam  was 
modified  by  a  VECP  proposal  from  a  steel  bearing  beam  and  timber 
needle  type  structure  to  a  culvert  type  (see  Section  10-2  for 
detai Is) . 

(e)  After  completion  of  Stage  I  diversion  system,  construct  the 
permanent  work  within  the  diversion  system  (dam  Monoliths  1 
through  '>  and  stilling  basin)  to  elevation  1082  (spillway  crest), 
unless  otherwise  approved  by  the  Contracting  Officer.  In  no  event 
would  approval  be  given  to  completion  of  any  monolith  to  less  than 
elevation  1U52  prior  to  removal  of  the  Stage  I  cofferdam.  Bloi  k 
slide  gates  m  open  position.  Install  36-inch  diameter  penstock 
bu  1  khead . 
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Comment:  Except,  for  the  Lowering  of  several  tentative  founding 
elevations  as  a  resultant  from  information  obtained  from  the 
boring  program,  excavating  and  erecting  dam  Monolith  1  thru  9  and 
the  stilling  basin  proceeded  as  designed.  However,  the  monolith 
height  requirements  for  this  sequence  was  re-evaluated  and  changed 
when  the  contractor  received  approval  for  his  VECP  proposal  to 
modify  the  Stage  11  diversion  system. 

(2)  Stage  II  (07  January  1985  -  10  October  1985) 

(a)  After  completion  of  permanent  work  to  specified  elevation 
within  the  Stage  1  diversion  system,  construct  the  Stage  II 
downstream  cofferdam,  breach  and  remove  Stage  I  cofferdams, 
complete  construction  of  Stage  II  cofferdams,  divert  the  river 
flow  through  the  completed  dam  flood  control  sluice. 

Comment:  The  specified  sequences  for  cofferdam  construction  and 
diversion  for  Stage  II  were  drastically  revised  when  the 
contractor’s  VECP  proposal  to  modify  the  Stage  II  diversion  system 
was  accepted  (see  dwgs.  in  Section  10-2). 

(t>)  At  ter  completion  of  Stage  II  diversion  system,  construction 
the  permanent  work  within  tie  cofferdam  area  in  the  dry . 

Comment:  Work  completed  as  specified  with  again  variations  to  ihe 
tentative  founding  elevations  for  Monoliths  10  thru  it.  resulting 
from  information  derived  from  the  exploratory  drilling  program. 

(<:  )  After  completion  of  the  permanent  work,  the  Stage  II  upstream 
i  offer  dam  shall  be  incorporated  in  the  final  backfilling  and 
gr  adirig . 

Comment:  This  work  was  completed  as  it  applied  to  the  Stage  II 
diversion  modification  guidelines  with  diversion  of  the  West  Fork 
Kiver  through  the  dam  sluices  being  made  on  10  October  logs.  (See 
section  10  1  for  construction  progress  by  dates.) 


4-03  ROCK  REINFORCEMENT  FOR  STAGE  I  DIVERSION  -  The  rock 
between  the  Stage  I  diversion  channel  and  the  monolith  excavation 
was  reinforced  with  tensioned  rock  bolts  as  a  stability 
precaution.  The  contract  specified  that  mechanically  anchored 
rock  bolts  (Willaims  R1S  Super-High  Tensile  bolts  or  equal)  were 
to  be  used  for  this  program,  installed  in  a  systematic  pattern  and 
tensioned  to  155,000  pounds. 

The  contractor  requested  to  use  prestressed  dywidag  bars  with 
bonding  resin  in  lieu  of  the  mechanical  type  anchors.  Between  ,-’4 
August  l'c-::.;  and  01  September  1983,  field  tests  were  performed 
using  berth  types  of  anchors.  Both  types  failed  to  achieve  the  155 
kips  tension  requirement  with  poor  rock  conditions  believed  to  be 
the  reason  tor  failure. 
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On  14  September  1983,  a  meeting  was  held  at  the  Pittsburgh 
District  Corps  of  Engineer’s  office  to  discuss  the  rock  bolt  test 
results.  Decisions  derived  at  this  meeting  were:  (1)  grouted 
anchors  could  be  used  in  place  of  the  mechanical  type;  and,  (2)  if 
the  155  kip  tension  could  not  be  .achieved,  reduce  the  horizontal 
distance  between  bars  arid  lower  the  tension  requirement  from  155 
kips  to  75  kips. 

Proceeding  under  the  aforementioned  modified  requirements,  the 
rock  s  tabi  1 1  za  t  ion  program  was  completed  on  20  December  1.983  with 

a  total  of  0,450.5  teet  of  rock  anchor  bars  having  been  installed. 

This  rock  s tab  i  L 1 zat ion  program  was  successful  in  that  no  rock 
movement  problems  occurred  during  the  Stage  I  excavation  program. 

Refer  to  Append  i  x ;  Section  1 0-1  for  a  complete  synopsis  concerning 

the  rock  reinforcement  program. 


•  ;ec  i  I  on  v 

EX  CAVA  r  ION  PRj  'CEDIJRF.  5 


5 Ol  GENERAL.  -  The  contract  spec  i  f  ic  at  ion*-,  fur  construction  of 
the  stonewall  Jackson  Dam  required  a  -specific  sequence  tot' 
excavation  arid  construction.  This  sequence  is  fully  described  j  n 
Para.  4  1)2  of  Section  IV.  Basically,  the  excavation  procedures 
for  this  instruct  were  typical  tor  this  type  of  structure.  That 
is:  (I)  control  the  flow  of  the  river;  (2)  remove  overburden;  (J) 
based  on  information  obtained  from  exploratory  borings,  excavate 
rock  to  a  foundation  that  is  structurally  acceptable*;  (4) 
construct  dam;  15)  place  a  grout  curtain  beneath  the  structure  to 
restr  ict  seepage  flow  through  rock  beneath  dam. 


502  OVERBURDEN  EXCAVATION  -  After  the  clearing  and  grubbing 
operations  had  been  completed,  overburden  removal  began  in  August 
fed.  The  overburden  excavation  of  the  left  abutment  was  the 
first  order  of  work  for  this  contract  because  of  the  high  priority 
given  to  the  excavation  for  the  Stage  1  diversion  channel  which 
was  located  on  that  side.  After  the  overburden  had  been  removed 
from  the  left  abutment  to  the  required  slope  and  grade  and 
diversion  completed,  the  overburden  excavation  operation  switched 
to  the  r  iqht.  abutment  and  proceeded  down  the  abutment  and  across 
the  valley  floor.  Essentially,  the  overburden  excavation  program 
was  completed  by  January  1984  and,  by  the  completion  of  the  iob,  a 
total  of  140, 710  cubic  yards  of  common  material  had  been 
i-xi.  a v.-i  t  ed . 


I  he  overburden  excavation  program  was  basically  a  standard 
operational  procedure.  That  is;  the  overburden  from  the  abutments 
was  removed  by  dozers,  loaded  into  769  dump  trucks  by  either  a  ' ' : 
end  Loader  or  a  235  backhoe,  and  hauled  to  specified  spoil  areas 
Jura  ted  upstream  of  the  dam  area.  The  material  located  at  the  toe 
of  flu-*  abutments  and  across  the  valley  floor  was  removed,  when 
possible,  by  631  scrapers  and  transported  to  the  spoil  areas.  See 
Appendix;  Section  10-1  for  list  of  contractor’s  equipment. 


5  05  ROCK  EXCAVATION  -•  Rock  was  defined  in  this  contract  as 
that  material  that  would  require  removal  by  systematic  drilling 
and  blasting,  loose  boulders  and  rocks  one  cubic  yard  or  more  m 
volume*,  and  earth  like  materials  of  limited  extent  within 
i*xr  uva t  i on  areas.  The  type  of  rock  encountered  in  the  dam 
excavation  consisted  of  sandstones,  shales,  siltstones, 
i.  1  ay-.. tones ,  indurated  c  Lays,  and  one  major  coal  seam  (Redstone). 
The  i  on  tractor  was  required  to  so  control  his  rock  excavation 
operations  so  that  materials  suitable  for  use  in  the  Stage  I 
cofferdams  construction  would  be  stockpiled  separate  from  his 
■pm  I  mater  lal .  However,  becasue  of  poor  physical  qualities,  mo-:  t 
nf  i  he  exr.tvaled  rock  was  wasted  except  tor  a  smalL  portion  wh  i  i  h 
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was  used  as  random  f  i  1 L  material  and  some  marginally  acceptable 
sandstone  excavation  from  the  diversion  channel,  and  used  for 
riprap.  See  Section  10-2  for  location  of  spoil  areas. 

This  contract  also  stipulated  that  it  the  c untrue tur  should  market 
the  coal  (Redstone  seam  at  approx .  elev.  1000)  encountered  during 
his  rock  excavation  program,  the  government  would  share-*  in  the 
amount  received  for  its  sale.  However,  the  quantity  and  guality 
of  the  real  encountered  during  the  excavation  made  it 
uneconomic  a  1  ly  feasible  to  sell.  All  coal,  along  with  any  other 
excavated  material  that  was  tested  for'  acid  drainage  and  found  to 
be  toxic,  was  disposed  of  in  a  left  abutment  spoil  area  located 
upstream  of  the  dam.  This  special  spoil  area  was  located  above 
elevation  1098  and  sealed  on  all  sides  with  impervious  material. 

The  rock  excavation  program  was  basically  divided  into  three 
distinct  time  periods:  (1)  September  and  October  1983  -  Excavation 
for  the  Stage  I  diversion  channel:  (2)  March  1984  to  August  1984  - 
Excavation  for  the  dam  Monoliths  1-9  and  the  stilling  basin  with 
its  appurtenant  features:  and  (3)  December  1904  to  May  1985  - 
Excavation  for  dam  Monoliths  10- ic. . 

The  procedure  tor  removing  the  shot  rock  was  the  same  as  for  the 
overburden  excavation  except  for  the  very  Limited  use  of  scrapers 
in  the  program.  There  was  a  total  of  82,007  cubic  yards  of  rock 
excavated  during  this  contract. 


S- 1)4  L  INE  DRILLING,  P RE- SPLITTING.,.  AND  PRODUCTION  BLASTING 

5-1)4.01  LINE  DRILLING  Line  drilling,  described  in  the  contrai  t 
as  dr  till  rig  2  to  3- inch  diameter  holes  spaced  not  more  than  twice 
the  hole  diameter,  center  to  center,  along  the  excavation  lines, 
was  required  at  the-*  downstream  limits  of  the  shear  key  in  the 
stilling  basin  floor,  at  the  vertical  steps  between  monoliths,  and 
t  fie  downstream  excavation  lines  fur  Monolith  5,  «■< ,  7,  and  8.  All 
of  this  ver  tical  drilling  using  3 -inch  diameter  bits  at  e-inch 
renter  to  center  spacing.  To  comply  to  the  above  requirements, 
L7,742  square  feet  of  line  drilling  was  performed  under  this 
contract . 


5-04.02  PRE-SPLITTING  ~  All  rock  faces  against  which  concrete 
was  to  be  placed  required  to  be  either  line  drilled  or  pre-split. 
All  the  holes  that  were  drilled  for  pre-splitting  were  3-inch 
diameter  and  were  drilled  with  air  track  drills  with  a  distance  of 
either  18  inches,  or  24  inches  from  center  to  center.  All  the  rock 
surfaces  that  required  pre-splitting  were  cut  on  a  1  to  6  slope 
except  for  the  sides  of  the  Stage  I  diversion  channel  which  was 
cut  on  a  L  to  4  slope.  To  produce  the  pre-split  face,  all  holes 
that  were  drilled  on  24-inch  centers,  and  only  alternating  holes 
if  drilled  on  18-inch  centers,  were  loaded  with  a  combination  of 
"Her c ospl l t  WR"  explosive  and  .pacers.  The  top  portion  of  the 
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hole  was  stemmed  with  limestone  fragments  and  detonating  <  ord  was 
used  to  connect  the  holes.  The  shot  was  then  initiated  t>y  a  zero 
delay  electric  blasting  cap  taped  to  one  end  of  the  detonating 
c  ord . 

The  "Hercospl  it  WR“  explosive  that  was  used  for  pre-spl  ittirig  is  a 
water'  resistant,  semigelatin,  high  explosive  produced  by  Her  rules 
Powder  Company  that  is-  especially  designed  for  pre-splitting.  The 
type  used  on  this  iob  was  packaged  in  7/:=:- inch  diameter  by  24 -inch 
long  cartridges  having  caper  sleeve  connectors. 

There  was  a  total  of  60,716  square  feet  of  pre-sp Lift  ing  performed 
during  this  contract  produced  by  an  average  powder  factor  of  O.uiO 
Ihs/s.f.  Consider  ing  the  variable  types  of  rock  involved,  the 
results  of  the  pre-splitting  program  were  highly  sue  c  esst  u  1  . 


.S-D4.ii.:>  PRODUCTION  BLAS  T  ING  -  Once  the  founding  elevations  had 
been  established  from  the  exploratory  boring  programs,  and  the 
rock  excavation  outline  for  the  various  structural  features  had 
been  inscribed  by  either  the  line  drill  or  pre-split  method,  the 
inner  rock  mass  was  removed  to  line  and  grade  by  systematic 
dr  ill ing,  loading,  and  blasting. 

In  addition  to  the  usual  production  blasting  requirement  that  care 
must  be  taken  so  as  not  to  damage  any  sur  r  ounding  in-place  roc  k 
outside  the  excavation  limits  or  damage  any  pre-spLit  or  line 
dr  lilt'd  fate,  this  contract  required  that  balst  hole  'drilling 
would  --top  three  feet  above  final  grade.  This  final  three  feet  of 
rock  was  to  be  removed  later  by  a  separate  oper  ation  of  dr  ill  mo 
full  depth  plus  eight  inches  and  then  padding  the  bottom  foot  ni 
the  hole  with  -arid  prior  to  blast  ing.  This  method  was  u;-ed  to 
reduce  the  possibility  of  blast  damage  to  the  final  rock  -urt v  e. 

The  production  shot  holes  were  .3  1/2-inch  in  diameter  with  spacing 
varying  from  4-1/2  feet,  by  4-L/2  feet  to  8  feet  by  8  feet 
depending  upon  the  hole  depth.  These  production  holes  were  loaded 
with  Hercules  Brand  "Hercamix"  blasting  agent  and  "Urngel" 
explosive,  stemmed,  and  shot  through  a  variable  delay,  elei  tr  i  >. 
b lasting  cap  system. 

The  production  blasting  program  extended  from  September  Tot 
through  April  1^85  and  produced  a  powder  factor  ratio  that 
averaged  1-1/2  lbs/c.y.  The  contractor’s  cost  in  production 
blasting  was  incorporated  into  the  price  payed  for  rock- 
excavation.  See  Appendix;  Section  10-1  for  additional  information 
i  oncer  rung  the  drilling  and  blasting  programs. 


T  114.114  BIAS!  V I RB  RATION  MONITORING  -  The  contractor  was 
required  to  furnish  instrumentation  and  a  seismograph  operator-  to 
monitor  and  retried  all  blasting  vibrations  with  a  restriction  that 
the*  peak  par  tn  le  velocity  at  the  nearest,  concrete  structure*  would 
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not  exceed  5  inches  per  second,  except  m  Monolith  Lo  excavation 
where  the  peak  particle  velocity  could  not  exceed  >'  inches  per 
second . 

Instrumentation  and  consultation  were  provided  by  Vibra-Iech 
engineers,  Inc.  of  Rockville,  Maryland.  Thirteen  blasts  were 
monitored  between  2.7  March  l  at  which  time-?  “  f 1  yroc  k“  damaged 
the  seismograph  and  before  it  could  be  replaced,  the  blasting 
program  had  been  completed  (02  April  Lr>8 5). 

All  test  results  were  within  the  specification  Limits. 


5-05  EXCAVATION  GRADES  -  Tentative  founding  elevations  for  the 
individual  darn  monoliths  and  the  stilling  basin  had  been 
established  from  information  derived  from  pre-construction, 
exploratory  boring  programs.  These  elevations  were  provided  to 
the  contractor  in  the  plans  for  construction  of  the  dam.  However, 
several  of  these  founding  elevations  where  changed  after 
evaluation  of  the  core  that  was  obtained  from  the  exploratory 
program  that  was  required  under  this  contract.  These  new 
excavation  grades  were  judiciously  provided  to  the  contractor 
prior  to  the  pertinent  rock  excavation  program.  See  Appendix; 
Section  1 0-1  for  information  concerning  establishment  of  founding 
e 1 eva  t  ions . 


DEWATERING  PROVISIONS  •-  The  contractor  was  required  to 
provide  sufficient  dewatering  equipment  so  that  construction 
activities  could  be  performed  in  the  dry.  This  requirement  was 
•■•at  isf.se  tor  i  ly  fulfil  led  by  using  various  methods  depending  upon 
quantity  of  water  encountered  and  existinq  physical  conditions. 


!5"<Jb  .0 1  DEWATERING  OVERBURDEN  -  Due  to  the  nearly  impervious 
nature  of  the  overburden  material,  water  seepage  into  the  coffered 
areas  during  overburden  removal  was  negligible.  This  small  amount 
was  controlled  by  the  use  of  diversion  ditches  and  strategically 
located  sump  pumps. 


5  06.02  DEWATERING  ROCK  --  Sandbags  were  placed,  when  needed, 
along  the  top  of  the  excavated  rock  faces  to  control  precipitation 
related  surface  water  dur  ing  concrete  placement.  Minor  water- 
inflow  through  the  excavated  rock  faces  assoc iated  with  bedding 
pianos  and/or  structural  deficiencies  in  the  rock  were  controlled 
by  adjusting  the  concrete  placement  so  as  to  force  the  inflow 
outside  the  limits  of  the  placement  or,  if  this  was  not  practical, 
removed  the  water  by  sump  pumps  from  an  area  intentionally  left 
slightly  low  during  concrete  placement.  If  the  quantity  of  inflow 
was  extensive  and/or  considered  detrimental  to  concrete  curing, 

PV0  standpipes,  singular  or  interconnected,  were  extended  through 
corn  rete  from  the  sour  re  to  an  elevation  above  the  water  stal  1 1. 
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head  and  then  the  pipe(s)  were  gro uted  by  the  fremie  method. 

The  above  described  dewaterinq  techniques  were  used  dur  inq  all 
foundation  concrete  placements  except  tor  dam  Monolith  12.  Due  to 
the  fault  zone  related  water  inflow  encountered  m  the  Monolith  ID 
excavation,  two  additional  dewaterinq  methods  were  inr orpor ated . 
First,  a  vert  ic  le,  24- inch  diameter  f'.MP  pipe  was  centered  and 
sealed  around  an  open,  is-- inch  diameter  core  bor  inq  hole  (#2.31  ) 
located  in  the  upstream  half  of  the  foundation  floor.  By 
continual  pumping  from  the  core  hole,  the  water  table  m  the 
immediate  area  was  lowered  below  the  founding  rock  surface. 

Pumping  was  continued  until  height  of  concrete  placement  exceeded 
the  static  water  level  and  at  that  time,  this  casing  was  gravity 
grouted.  Second,  at  the  major  water  inflow  (est.  75-100  g.p.m.) 
point  located  at  the  extreme  downstream  left  corner  of  the 
excavation,  a  vertical,  24- inch  diameter  CMP  pipe  was  installed  to 
encase  the  inflow.  A  -.ubmersib  1  e  pump  was  used  to  control  this 
water  during  concrete  placement.  Because  of  the  quantity  and 
quality  of  the*  water  in  this  sump,  it  was  not  grouted.  Instead, 
the  CMP  casing  was  extended  to  top  of  ground  and  capped  with  the 
expectation  that  this  water  source  can  be  incorporated  into  the 
dam’s  water  supply  system.  See  Section  10-2  tor  individual 
monolith  dewatering  information. 


5-0/  FOIjNDAT ION  PREPARATION  -  Since  all  structures  that 
per  tamed  to  the  dam  construction  required  founding  on  competent 
bedrock,  the  protection  of  the  founding  rock  surface  during  the 
period  of  time  from  excavation  to  concrete  placement  was  almost  as 
impnr  rant  as  the  final  cleanup  and  rock  treatment  operations 
conducted  tust  pr  ior  to  concrete  placement. 


5-07.01  DE TE R I  ORA T I ON  PROTECTION  -  As  stated  in  Section  IV, 
tiberrrete  was.  used  as  a  protective  treatment  for'  the  exposed  rock 
surface  along  the  sides  of  Stage  L  diversion  channel  and  the 
Redstone  coal  seam  exposed  on  the  left  side  of  the  Stage  I 
cofferdam  excavation.  Also,  the  floor  of  the  diversion  channel 
was  covered  with  concrete  for  protection.  The  fiber crete 
treatment  requirement  was  limited  to  the  construction  of  the?  Stage 
I  cofferdam  program  only  and  during  this  period,  2 ,#-.11  square 
yards  of  rock  surface  was  protected  by  tibert  rote. 

Other  vertical  or  sloping  argillaceous  rock  surfaces  of  the 
foundation,  or  any  rock  deemed  necessary,  which  were  exposed,  was 
protected  from  deterioration  during  the  interim  between  exposure 
of  the  rock  and  placement  of  concrete  by  a  sprayed  on  protective 
film.  The  material  used  in  spraying  was  Celt ite  42-51  Hi -Sea  I 
epoxy  resin  emulsion,  a  water  based  material  with  00%  solids.  A 
total  of  2,782  square  yards  of  rock  surface  was  protected  by  this 
epoxy  duririq  the  excavation  program. 

finally,  for  the  protection  of  the  shale  or  shnly  portiere,  of  the 
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horizontal  surfaces  of  the  rock  foundations  against  deter ior a 1 1  on 
from  work  activity  as  well  as  exposure,  the  contract  specified 
that,  during  the  rock  excavation  program,  a  three  foot  layer  of 
rock  was  to  be  left  in  the  bottom  of  each  foundation.  This  rock 
layer  was  to  be  shot  and  removed  just  prior  to  placing  concrete. 
Since  the  removal  of  this  rock  from  the  deep  pits,  which  some  of 
the  monolith  foundation  excavation  required,  would  be  a 
considerable  problem  to  the  contractor,  they  requested  and 
received  permission  to  eliminate  this  requirement .  The 
contractor’s  proposed  method  of  protecting  the  foundation  rock 
surface  was:  shoot  and  remove  rock  to  final  grade  during  his  rock 
excavation  program;  perform  intermediate  c  Leariup  for  inspection 
and  acceptance  of  founding  grade;  if  approved,  the  foundation 
floor  was  then  covered  by  a  polyvinyl  membrane,  which  in  turn  was 
covered  with  c.- 10  inches  of  sand.  This  covering  was  removed  for 
final  foundation  cleanup  and  treatment  just  prior  to  concrete 
placement.  This  method  was  used  and  was  very  successful  in  the 
required  protection  of  the  rock  surface. 


5  -07.02  FINAL  CLEANUP  AND  TREATMENT  -  Immediately  prior  to  the 
initial  concrete  placement  for  a  dam  monolith,  a  final  foundation 
cleanup  operation  was  performed.  This  operation  began  after  the 
protective  cover  had  been  removed  and  alL  rock  surfaces  that  would 
t>e  in  direct  contact  with  concrete  received  the  treatment.  This 
hand  cleaning  operation  consisted  of  barring,  picking,  wedging, 
arid  jac khammer ing  to  produce  a  sound  and  unshattered  rock  surface. 
After  the  unsound  rock  had  been  removed,  the  rock  surface  received 
an  air /water  jetted  washing.  Next,  the  foundation  rock  was  mapped 
and,  during  mapping,  checked  for  structural  defect  such  as 
fractures,  joints,  faults,  and  weathered  bedding  planes.  If  any 
of  these  defects  were  encountered,  they  were  treated  with  dental 
concrete  or  by  brush  grouting.  A  final  cleaning  by  broom  and 
air /water  was  performed  just,  prior  to  concrete  placement. 

l he  above  procedure  applied  to  the  rock  foundation  for  all 
concrete  structures.  A  total  of  8,148.4  square  feet  of  rock 
sur  face  received  this  treatment,  arid  during  this  operation,  210 
cubic  yards  of  dental  concrete  was  placed. 


5.08  SAFETY  -  Safety  precautions  required  during  the  construction 
program  included:  (1)  installing  rock  bolts  in  unstable  rock  above 
’  an  open  excavation  and  the  vertical  line  drilled  rock  face  between 

monoliths:  (2)  rock  anchors  installed. to  reinforce  the  rock 
between  Stage  I  diversion  channel  and  the  monolith  excavation;  (J) 
installation  of  No.  *  gage,  2-inch  diamond  mesh  chain  link  fabric 
on  all  excavated  rock  surfaces  that  exceeded  20  feet  in  height.  A 
total  of  21 , 150  square  feet  of  this  fabric  was  used  on  the  rock 
surface  during  the  Stage  I  construction  program.  During  Stage  II 
construction,  11,771  square  feet  of  rock  face  was  covered  with  the 
fabr  ic  that  had  been  removed  after  Stage  I  construction  was 
c omp 1 e  t  ed . 
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Other  than  the  above  special  requirements,  the  applicable  safety 
regulations  as  described  in  Safety  Mariuia  EM  385-1  were  followed 
during  the  construction  program. 


SECTION  V I 

FOUNDATION  ANCHORS  AND  ROCK  BOLTS 


6-01  GENERAL  -  The  only  structure  iri  this  contract  that 
required  foundation  anchors  was  the  stilling  basin  concrete  slab. 
Tensioned  rock  bolts  were  c sed  to  reinforce  the  rock  between  the 
Stage  I  diversion  channel  and  the  monolith  excavation  and,  they 
were  also  installed  in  certain  areas  of  the  monolith  excavation  as 
a  secondary  support  of  the  rock. 


6  -01.  I  FOUNDATION  ANCHORS  (Between  October  and  December  L •~«34 ) 

A  total  of  24,280  pounds  of  No.  14  bar  was  installed  during  the 
rock  anchor  program  for  the  stilling  basin.  These  bars,  ranging 
from  24  to  26.5  feet  in  length  and  having  a  standard  s'O  degree 
hook  were  installed  and  grouted  in  3.5-inch  diameter  vertical 
holes  that  had  been  drilled  approximately  18-feet  into  rock.  Two 
air  track  drills  performed  a  combined  total  of  1,670  lineal  feet 
of  hole  drilling  into  rock  for  this  program.  See  Section  10-1  for 
instal la t ion  details. 


6-01.2  ROCK  BOLTS  ~  Rock  reinforcement  near  the  Stage  I  diversion 
channel  and  for  the  protection  of  the  rock  surface  of  the  dam 
related  structures  was  specified  to  be  accomplished  by  installing 
tensioned  mechanically  anchored  rock  bolts.  When  the  contractor 
had  problems  during  the  test  program  of  achieving  required  tension 
of  the  anchors,  they  requested  and  received  permission  to  use  the 
dywidag  threadbar  bolt  system  with  celtite  resin  cartridge  bonding 
in  lieu  of  the  mechanical  anchored  type  of  bars.  The  rock 
reinforcement  program  for  the  Stage  I  diversion  channel  area  is 
discussed  in  paragraph  4-03  of  Section  IV  "Special  Design 
Consider at  ions"  in  this  report.  The  total  footage  of  anchor  bolts 
installed  during  this  program  was  8,459.5  lineal  feet. 

when  the  rock  cut  faces  were  covered  with  chain  link  fabric,  1 
3/8-inch  diameter  threadbar  rock  bolts  were  used  to  support  the 
fabric.  These  anchors  were  installed  three  feet  into  rock  on  two 
foot  centers  so  arranged  that  the  mesh  protection  could  be  rolled 
up  as  concrete  placement  progressed  upward.  The  mesh  was  attached 
to  the  anchors  by  a  nut  secure  6~inch  by  6-inch  plate.  During 
this  contract,  a  total  of  231  anchor  bolts  were  installed  for  this 
particular  program. 

The  third  program  in  this  contract  that  specified  using  rock  bolts 
was  for  the  secondary  support  of  the  rock  in  the  monolith 
excavation  fares.  Again,  in  lieu  of  the  mechanical  anchor  type 
bolt,  the  celtite  resin  secured  type  was  used  and  these  1  3/8  inch 
diameter  threadbar  bolts  were  installed  15  feet  horizontally  into 
the  rock  face  on  rows  at  a  5-foot  spacing  beginning  5  feet  from 
t  he  top  ot  the  cut  .  After  installing  the  5-inch  by  7  inch  bear  ing 
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plates,  these  bolts  were  tensioned  to  50,000  pound-..  Additinn.il 
rock  bolts  wer'e  similarly  installed,  Lerntha  ,md  inclination 
ad  lusted  to  conditions,  i  ri  area-  where  separation  of  the  r  nr  k  fm 
a  I  on  <3  ver  tical  joints  tiad  occurred  or*  was  likely  to  occur', 
overall,  ..>,150  lineal  teet  of  this  type  of  rock  bolts  were 
installed  under  this  <  on  tract. 


•;hc  i  li in  v  r  r 


Km/NOArrON  IPf-AIMtNf 


/  01  GENERAL  -  the  fournj.tti.ijri  treatinenf  I'm  the  stonHw.il  1 
Jar  kson  I)<i  in  strut  lures  tonsisted  of:  (1)  dental  treatin':]  m 
"broom"  grouting  the  final  toundat  ion  rock  surface  to  c  on  e  t 
tructural  deficiencies  in  the  rock  surface,  sue h  as  open  mints 
arid  faults,  in  order  to  eliminate  seepage  paths :  (2)  making  "plug" 

■  one  rote  placement':,  to  restructure  ir  regular  it  ies  ot  the  rcu  k 
surface  to  obtain  an  acceptable  even  sur  face  for  mas:-,  concrete 
placement;  (S.)  dr  iliing  J  inch  diameter  pressure  relief  holes  in 
the  stilling  basin  floor,  (4)  installing  a  grout  cur  fain  beneath 
the  dam  structure;  and  (5)  drilling  2  7/8- inch  diameter  procure 
relief  holes  into  the  dam’s  foundation. 


/  Ox  Dt  N  T  Al  1  RLATMFNT  Dental  treatment  of  all  open  joints, 
cracks,  faults,  shear  zones  or  similar  features  in  the  rock 
;ur  face,  including  open,  previously  drilled  holes,  was  required. 

1  fiese  man  made  or  structural  defects  in  the  rock  surface  were  hand 
i  leaned,  removing  all  soft,  breccia  ted  or  decomposed  material  to  a 
depth  of  at  least  three  times  the  width  of  the  opening  and 
backfilled  with  either  neat  grout  or  concrete  depending  upon  the 
size  of  the  opening.  Payment  for  this  operation  was  made  by  the 
volume  nt  concrete  or  neat  cement  required  to  backfill  the  rack 
surface  defect.  of  the  188  cubic  yards  of  dental  treatment 
performed  during  this  contract,  74%  (  140  c  ut>  i  c  yard)  were  dene  c 
the  Monolith  11/12  fault  zone.  'lee  Appendix  10-1  for  dental 
concrete  data. 


/•'la  PLUG  l.'.t'NCRk  11  When  an  irregular  i  ty  in  the  excavated  re:  1 
sur  face  occurred,  such  as  excavation  for  a  sump  nr  over 
excavating,  that  area  was  treated  with  "plug"  <  one  r  et  e .  It  t  he 
irregularity  was  considered  contractor’-,  negligent  e,  the  troubm  i 
was  at  contractor’s  expense*.  However  ,  it  rock  structure  .  m-  > 1 
the  irregularity ,  payment  was  made  for  the  toncrefe. 


7  "04  DRAIN  HOLES  -  Pressure  relief  drain  hole  were  dr  :  1  led  in 
the  stilling  basin  and  beneath  the  dam  -true  tore.  Mime  the 
drilling  of  these  holes  occurred  dur  ing  separate  time  per  m<f  :nd 
had  different  requirements,  the  two  oper  at  ions  will  he  d  i  s<  u -.  ed 
i ndi vidua  1  iy . 


7-04.1  STILLING  BASINS  I  he  Contrai  f  -..pet  if  led  that  2  . . .  L 

diameter  holes,  sloped  1  on  4  were*  to  be  dr  i  lied  info  ftie  .till  ;i,g 
basin  foundation  through  4  inch  diameter  PVf:  pipe  --et  1  toot  in  1  •■  * 
the  top  concrete  slab.  fbe-.e  holes  were  to  be  dr  i  Mod  in  ■  .pei  its 
locations,  using  mt.ir  y  dr  ill  .  w  l  t  h  diamond  bit-.  and  >  iriulatp  i 


i  1  eari  water  .  The  c  on  t r  af  tor  r  equc.  ti'd  md  i  ci  eivcd  per  m  i  ■  i  <  in  to 
.liter  this  specification  so  th.it:  (It  the  4~irnh  <1  i  ametered  PVC. 

pipe  would  extend  from  tnp  of  r  n<  k  fo  top  ut  >  ornrete  thus 

i  •  1  un  in.i  t  mu  dr  l  L )  inu  through  <  one  rote;  and  (;•*)  u  -mg  ,m  air  track 
sir  ill  with  circulating  water  in  lieu  ot  .i  rotary  drill.  1h  i  s 

t  hinge  was  pur  po-;ed  .at  no  .add  1 1  i  on  .a  1  cost  to  the  government  and 

approved  pending  sat  ist.ar  fory  results.  ifie  results  from  the 
mod  i  I  ted  pr  oqr  nn  w.as  acceptable  with  the  only  problem  being  the 
t  i me  involved  with  dr  illing  through  wooden  plugs  that  1  he 
i  ontr  ..a  i.  tor  had  installed  in  the  bottom  of  the  PVG  p  i  p  e  to  protect 
the  irr-  i de  ot  the  q  pe  during  concrete  placement.  At  ter  the  drain 
hole*'-,  were  drilled,  they  were  washed  and  backfilled  with  pea 
gravel  to  within  one  foot  of  the  top  of  concrete.  This  top  foot 
was  sealed  with  rags  until  time  for  diversion  of  the  river  through 
t  tie  dam’-,  sluices  at  which  time,  the  rags  were-*  removed  and  the 
holes  lompletely  backfilled  wiht  pea  gravel. 

rhe  stilling  basin  drain  hole  drilling  program  was  conducted 
dur  inq  the  per  iod  between  05  April  1  r'k5  and  15  April  1.905  and 
i  urn  i-  ted  ot  75  drain  holes  having  a  combined  total,  drilling 
foid  age  of  l  ,  55U .  5  lineal  feet.  See  Appendix  1.0-1  for'  additional 
details  corner  rung  this  program. 


/  1 14.  i o’  DAM  FOUNDATION  •  After  completion  of  the  dam’s  foundation 
ur  tain  grouting  program,  drain  holes  were  dr  lilt'd  on  10  toot 

■  .pat  i  no ,  40  feet  ver  filially  into  the  foundation  beneath  the  dam 
•  true  lure.  1 1 1  i  :  program  consisted  of  dr  1 1.  ling  r.2,  1.’  7/0  -inch 

•|  lamed  or  hole.,  through  4  inch  diameter  steel  pipes  inclined  1.0 
degree-,  downstream  arid  embedded  1  '/4-feet  into  the  concrete  floor 
d  :  tie  dr  linage  gallery.  "Gear  mac  eleclr  ir  dr  i  l  led  were  used  in 

■  f.  :  pr-gr.un  witti  a  gorier  ai  pi  m  edure  of  coring  through  the 
ora  r  i  a  t  •  u  .mg  a  "NX "  si  /n  diamond  tut  and  then  switching  to 

either  a  ■'/■':  inch  diameter  fr  n  one  or  plug  bit  to  dr  i  1  J  in  r  cm  I  . 
Due  fo  t  better  production  rate,  the  diamond  impregnated  plug  bit 
wr  a-d  in  rock  dur  i.ng  most  of  the  drilling  program.  After  t  he 
holes  had  been  drilled,  they  were*  washed,  measured  for  rorroi  t 
depth,  and  i  apped  at  floor  level  leaving  the  side  pipe  to  the 
gutter  open  for  drainage. 

I  tu  ■  drill)  rig  program  was  per  for  mod  be  t  ween  Oh  May  1  arid  o  > 
June  arid  consisted  ot  4,405.5  1  meal  teel  of  dr  ill  mg.  see 

Index  tor  individual  drain  hole  data  and  -ketch  ot  drilling 
-  de  tails. 


'-ii5  i  1 1  ft  T  A  I N  liRrilll  ING  (Between  Oi?  January  I''Up  arid  03  June  j  •>:>.) 

A  gri-'uf  i  ur  fain  was  installed  beneath  the  concrete  dam  struc  lure 
fo  ro  .tr  ii  f  the  leakage  through  rock  under  the  dam.  This  curtain, 
i  on  dru'  t  od  iri  two  /ones,  ex  tended  1 1  om  founding  elevation  Si  i  feel 
ver  t  u  ai  ly  into  the  foundation  and  spanned  the  fuJ 1  length  of  the 
dam  w  i  ( fi  l  .inning  i  ri  the  abutments  to  assure  ful  1  coverage  ot  the 
'in  p  i'l-low  I  tie  ■  pi  I  I  way  elevation  of  JUWU.  See  Section  10  for 


L oe  a  f 1  on  and  de  t  a  1 1  . 

[he  ni  i'Mt  curtain  was  developed  by  dr  tiling  and  'it  uutriq  .1  -angle 
I  1  rip  of  1  1/1-! -inch  diameter  holes  angled  ,M)  degree-.  both  upst  r  cum 

and  towards  the  appr  opr  late  abu  t  men  t  w  1  t  h  direr  tjnn.il  overlap  1  n 
the  middle  u f  the*  curtain  to  obtain  ful  1  coverage.  per  1  nriftai  I 
r  ►  ■■  iu  1  r  1  ■in>  *ri  I  . ,  1 1 1  i  ■ .  drilling  and  grouting  program  wa .  not  initiated 

until  t  he  .Jam  strui  turn  was  essentially  .  omph'toJ  and  the  program 
wa---  per  tor  lin'd  from  the  drainage  gallery  with  inter  lot  king  ot  the 
abutment  tun  holes  being  achieved  by  supplemental  grout  holes 
dr  1  l  led  from  the  .or  fare'  ot  each  abutment  . 

I  he  dr  1  1  1  ing  and  grouting  tor  the  grout  cur  tain  was  done  by  /one  . 
using  the  -Pl.it  spur  ing,  stage  grouting  method.  I  he  first  .-one 
ext  ended  >ii  feet  ver  I  i  t  al  I  y  from  found  irig  elevation  and  thr*  eri.md 
/one  extended  1  feet  downward  from  the  bottom  of  the  fir  t  /one. 
[tic*  .pe>  ll  j  I'd  minimum  di  taric  e  betweeri  grout  hoLes  in  the  curtain 
was  S  feet  whir  ti  was  at  h  i.oved  by  a  required  procedure  of  dr  ill  ing 
and  qroulng  pr  unary  tiule--,  spaced  10  feet  upar  t,  first  and  then 
splitting  the  distance  between  the  pr  unary  holes  with  secondary 
tin  I  r»s  1  .orr'.egueri  fly,  both  the  pr  1  merry  and  the*  secondary  series  of 
holes  wert.'  required  tor  the  entire  depth  ot  the  curtain.  The* 
split  ..pat  irig  11I  holes  in  either  of  the  two  /ones  beyond  the 
soi  ondar  y  level  depended  upon  two  factors.  the  first  factor  being 
[fid  tertiary  holes,  whuh  would  r  esu  1  t  in  a  minimum  sparing 
between  hole--  of  I/P  feet,  were  mandatory  if  these  hole--  would 

poric*  l  r  a  l  ■  >  info  the  vert  u  a  1  rot  k  faces  f  ha  f  resulted  from 
dillereriti.il  louridinq  elevations  of  adjacent  dam  monolith,  md  il 
!  hf»  M.»  r  01  I.  !  1.  <.*• .  i.ri  eeded  5  feet  in  heigtit.  I'h  1  was  done  t  1 1 
issur  e  protei  tiori  -igairist  leakage  alorig  these  <r  itu.al  area  !l 

-hoi.i  i  d  is  rioled  fieri*  that  such  emphasis  was  given  to  these 
ver  t  I.  a  I  roi  k  In  e-.  t  f  1  - 1 1  additional  grout  ing  was  pet  tornn*d  in 
I  fit  *se  area-..  this  additional  grout  inq  was  performed  i  r<  thee 
areas.  I  h  i  additional  grouting  consisted  of  dr  illing  arid 
grout  ing  a  ver  tit  al  hole  locate**!  L  loot  behind  each  inoriolith  lomt 
rot  k  t  at  e  to  at  least  a  depth  equal  to  the  fic*iqht  of  the  f  ai  and 
il  .0,  in  two  instances,  monolith  joint  taco  ot  lli/'l  >  arid  1  V 1  1 , 
additional  holes  were  dr  1  1  Led  and  grouted  from  the  floor  of  Mu- 
dr. image  gallery.  These  holes  were  located  lust  inside  each  r  01  l 
cut  face  and  the  angle-,  of  the  holes  varied  so  as  to  provide 
treatment  along  the  length  of  thr*  rock  face. 

Other  c  r  iter  ia  used  tor  the  qroutnq  riper  at  1.0ns  were:  (l)  pr  essur  »• 
|p-;ting  and  grouting  pr -essur  es  were  regulated  so  that  the*  minimum 
true  applied  pressure  would  be  eua  1  to  the  head  pr  essur  e  of  l  h<  • 
future*  pool  •-.hould  it  r  ear  h  spillway  elevation  (HIM;1).  Maximum 
pressure  app  I  i  ed  never  exi  eeded  the  burden  pressure-'  of  the  dam 
structure'.  (Pi  pressure  grouting  of  a  hole  stage  was  required 
when,  dur  ing  a  five  minute  pressure  test  wi th  water  ,  water 
in  ie*c  ted  into  a  hole  exceeded  the  average  ot  o.p  cubic  feet  per 
minute;  (,))  the  grouting  header  would  tie  located  near  or  above’  ft." 
elevation  ill  the  groi.it  pomp:  (4)  pressure  grouting  tor  .1 
Pur  ticul. ir  t  age  wa-.  considered  suffu  lent  when  the  hole  field  il 


least  thr  ee-f  our  ths  of  f  hi?  maximum  pressure  required  for  that 
stage:  and  ( S )  during  grouting,  d  iscon  1:  i  riue  and  wash  hole  if 
desired  results  had  not  been  achieved  after  approx  i  mat  ley  ISO  bags 
of  cement  had  been  inter  ted.  Or  <  net  1  ng  w.rs  continued  in  that  hn  Le 
after  a  period  of  time  delay  for  grout  in  that  hole  to  t  j  f  f  eri . 

1  he  grout  c  ur  tain  was  subdivided  into  sec  t  ions  of  appr  ox  i  mate  1  y 
tin  i  leet  m  length  to  fac  ilitate  the  contractor’s  operation'-,  and 
In  c  oinpiy  with  the  contract  restrictions  that:  (!)  no  dr  L  L 1.  mg 
opor  at  ions  (  ould  be  perfor  med  wi  thin  appr ox i ma t e 1 y  lmi  feet  of  a 
grin.il  i  ng  operation  until  the  grout  had  set  ‘or  a  per  ioij  of  d4 
fiour  and  (2)  pr  i  mar  y  holes  within  a  section  would  tie  completed 
by  of age  development  to  the  but  tom  of  the  first  Z one  before  the 
pr  and  arid  .i.u  reeding  series  of  holes  are  started.  Before 
dr  i i ling  and  grouting  operations  began,  the  pipes  that  had  been 
embedded  dut  ino  concrete  placement  were  divided  into  designated 
sec  t ions  and  ea<  h  pipe  in  a  section  was  numbered  and,  based  on 
distance  apart,  assigned  a  drilling  arid  grouting  priority 
(pr  unary,  secondary,  arid  tertiary).  those  holes  angled  towards 
the  left  abutment  were  divided  into  three  sections;  and  those 
angled  towards  the  right  abutment  divided  info  four  sections,.  The 
ur  face  dr  t  iling  and  grouting  operations  that  were  performed  at 
I  he  abutments  were'  conducted  after  the  drainage  gallery  program 
had  been  completed. 

uh. 01  DRILLING  AND  GROUTING  PROCEDURES  -  the  procedure  tor 
i  on  .ltucfmg  the  dam’s  grout  curtain  was  as  follows:  (I)  locate 
arid  metal  I  nipples  into  those  embedded  pipes  within  a  -.pet  inn 
that  had  been  designated  as  primary  holes;  (2)  set  up  eleefr  u: 
dr  ills  at  t  fie  correct  drilling  angle  over  the  nipples  and  dr  ill, 
using  the  com  ave,  plug  type  bor  f/  bits  of  Ex  -size  (I  1/2  iru  h 
o.d.J,  the  pr  jinary  holes  to  the  first  stage  in  zone  one.  Ihe 
depth  of  a  stage  in  a  hole  could  be:  (a)  the  entire  depth  of  the 
zone;  (t>)  .i  partial,  depth  at  which  an  appreciable  amount  of  dr  ill 
water  had  been  gained  or  lost  during  drilLing;  or-  (e)  a 
predetermined  shallow  depth  within  the  first  zone  used  to  ussut  e 
pr  essure  treatment  at  the  rock/concrete  contact.  This  '-.hallow 
depth  grouting  was  performed  only  on:  the  primary  fioi.es  in  the 
first  two  sections  worked  (1  and  a):  primary  holes  at  the  abut  men i 
fans:  and  tertiary  holes  in  the  foundation  faulted  area  of 
Monoliths  10,11,  and  12.  After  pr  unary  holes  within  a  section  had 
been  drilled  to  Stage  I,  the  drills  were  moved  to  work  in  another 
section  which  was  located  at  least  1.00  feet  away  from  the  grouting 
operation.  This  method  of  drilling  in  one  section  while  grouting 
tri  another  section  and  leaving  an  ofJen  section  between  the 
uperat.ii. ns  was  a  standard  procedure  during  the  curtain  grouting 
pr  ugr  am . 

First  stage  holes  in  the  drilled  section  were  washed,  pressure 
tested  and,  if  required,  pressure  grouted.  The  contractor  first 
tr  led  to  use  shut  off  valves  attached  to  the  hole  nipple  for  his 
pros.-ure  testing  and  grouting  operations.  However  ,  this  was 


urr -a f  isf ac  tor y  because  t  he  nipple';,  had  he  i mu*  louse  or  the  thread, 
stripped  during  the  drilling  iprr.il  inri'S  switching  to  a  short 
mechanical  pat:  ker  and  seat  i  rig  it  in  the  pipe  embedded  in  com  mte 
proved  to  be  the  most  ethic  lent  method  tor  pressure  retention. 

After  pr  unary  holes  within  a  section  were1  stage  grouted  to  the 
bottom  ot  .one  one,  the  -e<  nridar  y  holes  in  that  section  were 
similar  ly  dr  illed,  tested,  and  grouted.  I t  required,  succeeding 
ser  i  es  ot  holes,  as  deter  mined  by  the  "-..pi  it  sparing  method,  were 
dr  illed  and  grouted  to  the  depth  of  the  first,  /one  in  a  like 
manner  until  the  first  /one  ot  that  section  was  lompJotely 
grouted.  (tie  pr  cn  ess  of  successively  dr  i  L  ling  arid  grouting  to 
additional  depths  i  n  stages  tor  the  first  arid  second  series  of 
ho  1 es  and  then,  if  necessary,  for  succeeding  series  of  holes  were 
repeated  for  the  sec  arid  /one  of  the  sections  until  all  sect  ions 
along  the  grout  curtain  had  been  grouted. 

After  the  drilling  and  grouting  operations;  inside  the  drainage 
gallery  had  been  completed,  the  surface  grout  holes,  located  at 
each  abutment ,  were  drilled  and  grouted.  It  was  specified  in  the 
(.on  tract  that  the  extension  of  the  grout  curtain  landward  from  the 
ends  ot  Monoliths  1  arid  it.  would  be  accomplished  by  drilling  arid 
grouting  hole--,  from  the  top  of  rock  surface.  However',  because  of 
i  urr'.  t  rue  t  i  on  pr  lor  ity,  the  contractor  r  eguested  and  received 
permission  to  perform  this  work  after  construction  in  these  areas 
had  r eai  hed  final  grade.  This  modification  as  to  number  of  hole.  , 
locution,  dr  illing  angles  arid  additional  depth'-:;  was  to  be  done  , li¬ 
no  -tdd i  1 1  oria  l  cost  to  the  gover  merit  . 

Dor  mg  the  rut  tain  grouting  program,  grout  mixes  were*  based  on  the 
proceeding  water  leaf  -data.  Generally,  if  the  water  injection 
rate  aver  aged  lea.  than  1  c.f.m.  dur  ing  the  test,  grouting  would 
begin  with  a  water --cement  ratio  fn  2.o5  by  weight.  II  the  water 
in  iei  lion  rate  exceeded  I  c.f.m.,  a  1  . '>8  water  -cement  ratio  was 
used  initially.  During  the  grouting  program,  the  rate  of  grout 
injection  was  continuously  monitored  arid  the*  water  -cement  r  it  m 
ad  mated  r  or  r  espondi  rigl  y  . 


/  -us.  02  MI.XJES  -  The  grout  mixe-.  that  were  used  r  oris  is  ted  of: 

(L)  Water  -  obtained  from  the  West  Fork  River  and  metered  at 
either-  the  72  cubic  toot  capacity,  double-tub  mixer  initially 
located  beside  the  r  ight  training  wall  arid  later  moved  I  u  the  left 
aide;  or,  the  smaller  mobile,  5  cubic  font  mixer  located  inside 
the  drainage  gallery.  Which  mixer  to  be  used  depended  upon 
antic  i  pu  I  ed  quantities  ot  grout  needed;  arid  (2)  Demerit  I  ype  1, 
furrii-  hed  in  'M  1  bs .  bags.  The  cement  was  shipped  to  the  project 
in  lots  ot  '.SO  bags  arid  stored  in  a  40  foot  trailer  located  be-"-  i  >Je 
the  grout  mixing  plant.  If  the  grout  was  to  be  mixed  in  the 
•  mailer  mixer  located  inside  the  drainage  gallery,  <  emen  t  wa-.  hand 
i  ar  r  i ed  hi  tha t  m l xer  . 

slut  i  •.  t  leal  ly,  a  total  of  11 10  .  1  S  hour  s  was  •  .peri  t  pressure  t  r  ■  t  i  n  q 


grout  holes  arid  2,  lot)  cubic  feet  o f  solids  (cement)  were  placed  in 
the  15,558.2  lineal  feet  of  holes  drilled  for  the  grout  curtain 
program  for  an  average  of  approximately  0.14  cubic  feet  per  lineal 
foot  drilled.  fh  is  average  was  consider- ably  less  that  the  aver  age-? 
(U.s’l  cf /ft)  estimated  for  this  contract. 


/-O5.05  EXPLORATORY  RORINOS  -  When  an  area  of  the  or out  curtain 
had  been  completed,  the  effectiveness  of  the  grouting  operation 
was  checked  by  dr  ill  ing  arid  pressure  testing  an  "NX"  size 
exploratory  core  boring  located  within  the  grout  curtain.  Eight 
such  borings,  with  a  combined  total  of  550.4  lineal  feet,  were 
drilled  and  tested  during  the  grout  curtain  program  resulting  in 
no  supplemental  grouting  required.  See  Appendix  10-1  for 
additional  details  concerning  the  curtain  grout  program. 


,’~0k,  IMPERVIOUS  FELL  -  Compacted  impervious  fill  was  used  in 
the  temporary  Stage  1  cofferdam  construction.  This  fill  material 
was  placed  in  the  dry  on  prepared,  clean  rock  surface  and  payment 
for  material  and  placement  was  included  in  the  unit  price  for 
cofferdam  construction . 

As  a  permanent  feature,  impervious  material  consisting  of  sandy 
clay  or  clayey  sand  was  used  for  the  fill  tie-in  on  the  left  bank 
between  Monolith  Is  and  the  rock  surface.  The  material  for  this 
impervious  plug  was  placed  in  compacted,  thin  layers  from 
approximate  elevation  1082  to  1100.  After  compaction,  moist are 
content  was  checked  for  the  required  plus  or  minus  2  percent  of 
optimum.  1,744  lubic  yards  of  impervious  fill  was  placed  during 
this  program. 


7  07  RANDOM  BACKFILL  -  Random  backfill  which  was  placed  in  the 
area  between  permanent  construction  and  the  excavated  rock  s 1  opes 
tons  is  ted  of  excavated  rock  spalls  and  fines  of  sandy  gravel  size 
and  was  placed  in  maximum  18- inch  horizontal  layers.  No 
compaction  was  required  in  areas  between  the  upstream  fate  of  the 
dam  monoliths  and  the  excavated  rock  slopes. 

Other  random  backfill  use  i  in  the  permanent  features  grading 
consisted  of  any  and  all  types  of  excavated  pervious  mater  ial  that 
was  suitable  for  compacted  stability.  so, 872  tubic  yards  of 
random  backfill  was  placed  during  the  dam  construction. 


SECTION  VIII 
I  NO  1  ROME  N  I  A  r  T(  IN 


ill  1 1ENF  RAL  r  ns  f  rumen  t  a  t  i  on  installed  dur  irn  dam 
i  nri'.f  Mji  t  inn  to  monitor  the  stability  ot  the  structure  consisted 
nt  uplift  pressure  tells  and  horizontal  and  vertical  i  on  t  r  n  1.  . 


s  ()i  .1)1  IIPI  If  T  f’Rt  iiOURE  CEL  LS  -  A  total  ot  eighteen  (1::)  up  L  itt 
pr  essur  e  cells  were  instal.  Led,  six  (c.  1  eat  h  in  Monoliths  .'■> ,  and 
i  2 ,  after  final  foundation  preparation  was  completed.  txrept  tor 
Monolith  12  in  which  location  and  hole  depth  for  some  (.oil-,  were 
modified  because  of  the  fault  that  transversed  the  foundation,  the 
standard  tell  instal  l  at.  ion  procedure  was  as  follows:  (1)  after  the 
i  ell  lot.  at  ions  were  marked  and  approved,  an  air-track  drill  using 
..i  plug  bit  dr  i  1  1  ed  a  4-inch  diameter  hole  4  feet  into  the 
foundation:  (2)  a  slotted  tee  pipe  was.  centered  at  the  hole  and 
l  he  ho  1  e  tilled  with  No.  gravel;  (J)  a  wooden  box  was  set  on 
the  foundation  surf  ice  around  the  hole,  filled  with  gravel  arid 
one  I  used  with  a  top;  (4)  the  box  was  covered  with  at  least  6 
inches  ot  I  “an  corn  rete;  ( ci )  lengths  of  Schedule  120  PVC  pipe  were 
ran  from  that  -.er  t  ion  protruding  from  the  cell  box  to  a  point 
direct  ly  beneath  the  reading  station  and  extended  vertically 
upward  dur  ino  concrete  lift  placements  to  a  recess  located  in  the 
drainage  gallery;  and  (o)  pro tec  ted  at  the  read  nut  station  bv 
••.tee  1  p  i  pt* ,  the  existing  ends  of  the  PVC  pipe  were1  capped  with  a 
shut  oft  i  cm  k  and  snap  lock  connector  . 

Pur  ing  the  curtain  grouting  operation,  an  attempt'  was  made  to 
prol  e(  r  the  tntegr  ity  of  these  cells,  by :  checking  tor  ceLl  gage 
t  i u  *  feat  ion  when  wafer  pressure  testing  grout  holes  m  the 
*>  1 1  iruty;  arid  (2)  applying  a  steady  air  pressure,  egua  1  to 
grouting  pressure,  to  applicable  cells  when  grouting  was  being 
per  formed  in  the1  immediate  vicinity. 


1:1-01. 02  HORIZONTAL  AND  VERTICAL  CONTROL  -  After  completion  of 
the  dam  construction,  the  contractor  installed  Is  alignment  plugs, 
one*  in  the  approximate  center  of  each  monolith,  and  4  reference 
monuments,  two  on  each  abutment. 

Punching  and  initial  readings  for  these  alignment  plugs,  were 
per  formed  by  the  government. 


'U  l.  l  ION  IX 

RoSSTBI.E  FUTURE  PROBLEM*-. 

'■*  in  RAUL.  T  /'  >NF  -  When  the  qt  out  curtdin  w,r-.  r  nri'-.tt  i.u  ted  in  the 
Mon  nl  i  111  I  1  ,  1 1“ ,  and  1.1  area,  grout  take--;  were  lea--,  than  expor  ted. 

Hi  i  • .  was  pt  ntgb  1  y  due  to  the  impervious  matrix  of  the  gouge  til  Led 
I’au  1  t  and  related  trartured  /ones.  Although  sliding  and 
••eft  1  (-merit  of  the  structure  is  not  anticipated  as  a  problem  in 
this  area,  under  seepage  through  the  fractured  /ones  into  the 
loundut  ion  drains  may  <  a  use  a  potential  pumping  problem  irrade  the 
ir  a  mage  ga  1  1  or  y  . 


>  itl.01  RECOMMENDED  OBSERVATIONS  -  Close  monitoring  of 
I  ouridat  ion  drain  hole  flows  dur  irig  initial  filling  of  dam  and 
luring  per  u>ds  of  high  pool. 


'<  i  ip  1,0  i  ABUfMEN  f  OVERBURDEN  -  The  stability  of  the  overburden 
on  the  left  abutment,  causing  rentinual  failures  m  the  cut. 
■-.Lopes,  wa  .  evident  dur  inq  dam  construc  tion.  If  this  overburden 
movement  i  on  t  inues ,  ttie  resultant  slope  failure  will  present 
pr  ot>  1  ems  with  «  Jean -out  ot  concrete  gutters  along  the  dam  ac  c  ess 
road  and,  in  the  case  of  a  major  failure,  blockage  of  access  r  oad 
and/or  par  k  trig  lot. 


•>  1  .nl  Rf.  i  a  iMMt  tint  I)  ORCERVAT  loNS  Install  arid  monitor 
tddi  I  i'lrial  hor  l/ontal  controls  to  determine  the  magnitude  ot  i  ti 
pi  itcnt  i  -i  1  pn  ib  1  em  . 
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CHRONOLOGICAL  SEQUENCE  OF  DESIGN  MEMORANDA 


DESTGN  MEMORANDA 

SUBMIT  TED 

APPROVE D 

General  Design 

20 

Jan 

/  1 

May 

7  2 

Rea  l  Rotate  -  Dam  SLte,  Reservoir  and 

Public  Access  arid  Use  Areas 

IS 

May 

70 

2 

Auq 

71 

Supplement  No.  1  -  Land  Needed  for 
Relocation  of  Equitable  Gas 

Company’s  Compressor  Station 

7 

May 

71 

17 

Aug 

71 

Supplement  No.  2  -  Section  of  State 
of  West  Virginia  Route  GO 

V'j 

Oc  t 

7  1 

1  3 

Jan 

72 

Supplement  No.  3  -  Real  Restate 

Isolated  Land 

24 

Jan 

79 

21 

Feb 

79 

Supplement  No.  4  Real  Estate 

Isolated  Land 

4 

Dec 

/!:! 

21 

Dec 

Relocation  of  Equitable  Gas  Company- 
owned  Skin  Creek  compressor  Station 
and  Connet  t ing  P ipel ines 

■V 

Ju  1 

70 

24 

Aug 

70 

Relocation  of  U.S.  Route  l> 

31 

0c  t 

7  3 

18 

Dec 

/ .  > 

Utilities  Relocations  -  Part  1  -  Gas 

Wells,  Lines  8.  Appurtenant  Facilities 

15 

E  eb 

74 

1.  •> 

Jun 

74 

Utilities  Relocations  -  Part  11  -  Power 

and  Telephone  Lines 

L9 

Oc  t 

7  0 

/  o 

'-i 

Nov 

78 

feature  Design  Memorandum  -  Relocation 

of  Baltimore  and  Ohio  Railroad 

17 

May 

74 

d 

■lu  1 

7  4 

feature  Design  Memorandum  -  Relocation 
of  Route  30  Section  2  8.  Remaining 
Highways 

23 

Mar 

79 

4 

Jun 

7 Q 

Dam  arid  Appurtenances 

l 

E'eb 

80 

27 

Mar 

SO 

Design  Memorandum  No.  7  (Master  Plan) 

Sep 

2  9 

Nov 

I  A  l  ] 


10-  01 
"B  " 


STONEWALL  JACKSON  LAKE 
WEST  FORK  RIVER 
WEST  VIRGINIA 


DAM  AND  ADPUR TENANCIES 
PERTINENT  DATE 


Gener  a  1 

Authorization . Flood  Control  Act  of  7  November  1977 


(PL  89-789,  89th  Congress) 

Purpose . Flood  Control,  Water  Supply,  Water  Quality  and 

Ret:  r  eat  ion 

Location  ot  Dam  on  West  Fork  River,  miles  upstream  of  Fairmont, 

West  Virginia .  73 

Drainage  Area .  102 

Type  of  Dam . Concrete  gravity  with  uncontrolled  spillway 

Length  of  Dam,  feet .  620 

Height  of  Dam  (above  streambed)  ,  feet .  95 

Spillway  Length  (uncontrolled  concrete  ogee),  feet .  117 

L  L  e  v  a  1 1  o  n  s  ,  f  e  e  t in  s  l 

Top  of  Dam .  1102.0 

Flood  Control  Pool  (Spillway  Crest) .  1082.0 

Summer  Pool .  1073.2 

Winter  Pool .  1068.2 

Minimum  Pool .  1038.5 

Streambed .  1007.0 

Flood  of  Record  (June  1950) .  1027.0 

Standard  Project  Flood . 1086.48 

Spillway  Design  Flood . 1098.20 

Reservoir  Area .  acres 

Full  Flood  Control  Pool .  3,470 

Summer  Pool .  2,650 

Winter  Pool .  2,150 


Reservoir ,  Storage ,  acre  -  feet 

Summer  Flood  Control . 

Winter  Flood  Control . 

Low  Flow  Augmentation  (maximum  available) 

Minimum  Pool . 

Total  Volume . 

Maximum  Ou t  f 1 ow ,  c  f s ♦ 


26 , 480 
38 , 550 
45,050 
3,  120 
74 , 650 


I  B-l  | 


Flood  of  Record  (June  1950) .  2 ,  300 

Standard  Project  Flood .  7,025 

Spillway  Design  Flood .  27,800 


♦Low  Plow  Augmentation  Outlets  Closed 


Spillway 

Type .  Uncontrolled 

Crest  elevation,  msl .  1082.0 

Length,  feet .  117 

Width  of  Piers,  feet .  4 

Effective  Length,  feet. .  105 

Design  Flood  Discharge  Capacity,  cfs .  27,800 

Outlet  Works 

Number  of  Flood  Control  Sluices .  3 

Number  of  Water  Quality  Control  Sluices  .  2 

Size  of  Flood  Control  Sluices,  feet .  3.5  x  7.0 

Invert  of  Flood  Control  Sluices,  msl .  1014.0 

Size  of  WQC  Sluice,  feet .  2.5  x  4.0 

Invert  of  WQC  Sluice,  msl .  1018.0 

Still  mg  Basin 

I  ength  ,  feet .  71 

Width,  feet .  117 

Elevation  of  Floor,  msl .  1008.0 

Elevation  of  Top  of  End  Sill,  msl .  1010.0 

Elevation  of  Top  of  Training  Wall,  msl .  1030.0 
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S10NFWALL  JACKSON  LAKE  PROJECT 
MAJOR  CONSTRUCTION  CONT RACTS 


Contract  No 

DACW59- 

Desc r  i  p  t  i  on 

Contrac tor 

/8-C-006S 

Relocate  Rt.  30-1 

J.F.  A l  Leri 

82-C-0015 

Relocate  Rt .  19-1 

Weiss  Bro. 

82 -C -002 1 

Relocate  Rt.  19-2 

J.F.  Allen 

82- C- 0024 

Drill  New  Storage  Wells 

Alan  Stone 

82-C-00^5 

Dam  Access  Road 

ALan  Stone 

83 -C- 0003 

Relocate  Rt.  19-3 

Weiss  Bro. 

83 -C -0046 

Equitable  Gas 

Ac  c  ess  Roads  1 

J.F.  Allen 

83 -C- 0053 

Dam 

J.F.  Allen  & 
Wiley  N .  Jac  kson 

84-C-0075 

Roanoke  School 

P.  Diniaco  &  Sons 

84-C-0078 

Plug  old  Storage  Wells 

N. R.M. 

84-0-0088 

Relocate  Rt.  30-2 

J.F.  A  1 Len 

05  -C— 0024 

Relocate  Rt.  JO-3 

J.F.  Allen 

85 -C “0054 

Equitable  Gas 

Access  Roads  II 

Viking  Coal 

85 -C -0058 

8  K.  0  Railroad 

J  .  f-  .  Ail  en 

86-0-003/ 

Relocate  Rt.  44 

J.F.  Allen 

86 -C -0049 

Equitable  Gas 

Access  Roads  III 

J.F.  Allen 

86 -c -0088 

Mount.  Complex 

Guy  Johnson  Const. 

86-0-0132 

Reservoir  Clearing 

Robbinsville  Const 

Completed 

June  80 
Aug .  84 
June  84 
Nov . 

Dec  .  8 
Oc  t .  8 
Jan .  84 

Incomp . 

Ju 1 .  86 
Nov .  84 
Dec .  86 
Nov .  8t. 
Oc  t  .  Lit, 

Oct.  86 
In comp . 
Inc  amp  - 

Incamp . 
In  comp . 
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GOVERNMENT  PE RSpNNEL 


PITTSBURGH  DISTRICT  OFFICE 


Dp---;  lqri . 

Projec  t  Manager  .  .  .  . 

Arc  h i tec  t . 

strut  tur  a  1  Engineer 
Merhciriii  a  l  Engineer 
E.  i  pc  t  r  1  c  a  l  E  n  a  1  n  ee  r 
Gpo 1 ony . 

I  rr  . f  r  union  I  .1 t  ion  .  .  .  . 


....  Joe  Coletti  (Branch  chief ) 
....  John  Gribar 
.  .  .  .  Bernie  Weiner 
....  Gus  Rambo 
. . . .  Dave  Fi tzgerald 
....  Mark  Zelkovic 
Marshall  Fausold  (Branch  Chief) 
Stuart  Long,  Robert  John 
....  Tom  Chur  ilia 


CONSTRUCTION  -  HUN  T_I NG  J ON  DISTRICT  OFFICE 
RESIDENT  ENGINEER  OFF  I ( : E 


Re-.  1  dent  Irioineer .  William  F.  Wondburn 

Ronald  C.  Harris 

A t  .  Resident  Engineer .  Gordon  Loud i n 

otfiie  Engineer .  C.  E.  Dailey 

Mater  ial  Engineer  mg  Technician .  R.  C.  Young 

1:1  vi  I  k  ngineer  Techniriari . I.  C.  Lowther 

Geoloui  t . , .  David  Nugen 

Super  v  1  sory  construction  Representative .  William  "Red"  Hamnc 

Con- t r ur  t  1  on  Representative .  Dale  Smith 

Construction  Inspectors .  Wayne  Smi.  th 

C.  E' .  Par  rot  te 

G.  L  .  Warner 

H .  W .  Har  r  1  s 

W.  G.  K 1  '-'net 


Construe t ion  Secretary 


Marsha  Lloyd 


(D-1  I 
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CON  CRAG  FOR  ’ S  PERSONNEL, 


J.E.  AIL.EN  COMPANY  &  WILEY  N.  JACKSON  COMPANY 


Project  Manager. 
Protect  Manager  . 
Project  Engineer- 
Par  ty  Chief .  .  .  .  , 
Master  Met  han  ic  . 

Oua iity  i  on  I ru 1 . 


I  ou  Hutcherson 
John  Kibler 
Ean  i  1  in  Men  den  ilia 
Dewey  Moore 
Addle  Hicks 
Gary  Bosely 
Edward  Paugh 
Gerald  Carter 
Walter  Gordon 
Randy  Bohari 


SI  IB  CuN  T RAC  rOK 


BASIC  AREA  OE  WoRK 


Be  1 ut -  Hoy 

Barnes  and  Brass  Electricians 
Viking  fata  it.  a  tors,  Inc. 

Indus  tr  i  a  l  Heat  mg  &  Plumbing  Co. 
Air  Pi  at.  ernen  t  Cemeri  t  Co . 

Crown  Pressure  Grouting  Co. 

B.  H.  Mott  &  Sons,  Lnc . 

Pennsy Ivan i a  Drill ing  Co . 

Center  ial  Products  Corp. 


Batch  P  lari  t  /  Cone  ret  e 
K lec t  r  l c  a  1 
Metal  Work 
Hydr aul ic  s/P 1 umbinq 
Protection  of  Rock  Surtac 
A"  D i a .  Exploratory  Core 
Dia.  Exploratory  Core 
E oun da 1 1 on  Gr outing 
Prestressed  Concrete  Beam 


? 


I  (.1-01 
"F  " 


CON  TRACT  i  (R  1  S  ECU I  PMt.NT 


CRANES 


]  ROCKS 


1  -  42  Ampr  nan 

(  -  '250  Amer  !  i:  an 

2  -  J'^00  Marutowac 

L  -  >12  Grove 

)  t-,0  Grove 


4  -  Concrete  trucks 
3  -  /tz,o  Cat  (back  dump) 
1  -  F  lat  bed 
t  -  F-/U0  Ford 
1  -  Fuel  truck 
1  -  Grease  truck 

1  -  Mack  dump  truck 
1  -  Mechanic’s  truck 

1  -  Water  truck 


DO /l  RS 


SCRAPERS 


I  -  D-t.  Cat 
1.  ■  D -7  Cat 

1  -  n-OL  Cat 

1  D  OK  Cat 

1  L)-u  cat 

1  -  D  n  Gat 


4  -  631  Cat 

DRILLS 
1  -  Davey 

.5  -  Joy  Air  Tracks 


ENDLOADERS 

1  -  020  Cat 
L  -  977  Cat 
1  -  988D  Cat 

RACK HOE 

l  -  235  Cat 


MISC. 

1  -  Vibratory  roller 
1  -  Sheep-foot  roller 
1  -  570  Grader 
1  -  Water  blaster 
Light  plants 
Hand  tools 
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12B1  Rock  Bolts  (Monolith  Faces  2,025  2,025 

First  2025  LF) 
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NOTE:  Actual  quantity  totals  may  change  due  to  pending  mod if ications/claims . 


COMPUTATION  SHEET 


DATE 


COMPUTATION 


COMPUTED  BY 


FOUNDING  ELEVATIONS  -  STONEWALL  JACKSON  DAM 


STAGE  I  CONSTRUCTION 


Description 

Width 

Feet 

Dam  Monolith 

25' 

Dam  Monolith 

40' 

Dam  Monolith 

40' 

Dam  Monolith 

40' 

Dam  Monolith 

45' 

Dam  Monolith 

35' 

Dam  Monolith 

35' 

Dam  Monolith 

35' 

Dam  Monolith 

45’ 

Rt.  Training  Wall 

26' 

Rt.  Trainina  Wall 

26' 

1  Rt.  Training  Wall 

26' 

Lt.  Training  Wall 

22.50' 

Lt.  Training  Wall 

22.50' 

Lt.  Training  Wall 

22.50' 

Stilling  Basin 

105' 

End  Sill  Key 

105' 

Stilling  Basin  Slab 

105' 

3.33  |  992 


ORM  foim 
7  DEC  44 


437 


(H-l ) 


COMPUTATION  SHEET 


OAT£ 


FOUNDING  ELEVATIONS  -  STONEWALL  JACKSON  DAM 


computation 


STAGE  II  CONSTRUCTION 


COMPUTED  BY 

Mono. 

No. 

Description 

Width 

Feet 

Length 

Feet 

10 

Dam  Monolith 

40' 

1 

88.54 

11 

t  Dam  Monolith 

40' 

88.54 

12 

Dam  Monolith 

40' 

84.60 

13 

Dam  Monolith 

40' 

76.69 

14 

Dam  Monolith 

40' 

55.35 

15 

Dam  Monolith 

40  1 

45.09 

16 

Dam  Monolith 

40' 

29.29 

CHECKED  BY 


►0-mT'vC !  EXPOR  REY/SCP  RER. 
POunID.  \  AlgAtC- 


209  985  9-5-84 


1  AYE, 
FOOKl  D 


983.9 


12  Dam  Monolith 


] 

13  i  Dam  Monolith 


0*H  fou* 
7  OEC  4* 


437 


(H-2 ) 
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CHRONOLOGICAL.  SEQUENCE  OF  CONSTRUCT  ION 


1 


Date 


Event 


01 

Aug . 

8  3 

24 

Aug . 

83 

'  y  •  i 

Sept 

83 

26 

Sept 

!-!  3 

10 

0c  t . 

83 

21 

0c  t . 

83 

06 

Dec . 

8  3 

17 

Jan . 

84 

oo 

Feb . 

84 

0.1 

Mar  . 

84 

10 

Mar  . 

84 

20 

Mar  . 

84 

27 

Mar  . 

84 

12 

Apr  . 

84 

16 

Apr  . 

8)4 

23 

Apr  . 

84 

03 

May 

84 

23 

May 

84 

24 

May 

84 

25 

May 

84 

31 

May 

84 

04 

June 

84 

l.)4 

June 

84 

05 

June 

84 

06 

June 

84 

08 

June 

84 

12 

June 

84 

15 

June 

84 

26 

June 

84 

27 

June 

84 

03 

J  u  1  y 

84 

07 

July 

84 

10 

J  u  1  y 

84 

2  6 

July 

84 

27 

July 

84 

i  6 

Aug . 

84 

06 

Sept 

84 

22 

Sep  t 

84 

1)4 

0c  t  . 

84 

Start  overburden  excavation  -  It.  abutment 

Start  rock  anchor  stabilization  program 

Start  clearing  on  rt.  abutment 

Start  prespl.it  drilling  tor  diversion  channel 

Mobilize  tor  tibercrete  treatment  in  div.  channel. 

Divert  river  through  diversion  channel 

Fxravdte  tor  concrete  batch  plant  footers 

Mobilize  on  rt.  abut,  for  4"  dia.  exp  lor.  borings 

Presplit  for  retaining  wall  -  rt.  abutment 

Drill  presplit  for  Monolith  1 

Drill  presplit  for  Monolith  10 

Start  spraying  celtite  42-51  epoxy  sealer  on 

rock  cuts 

Start  installing  chain  link  fabric  on  rock  slopes 
Complete  4"  dia.  exploratory  drilling  program 
Clean  found.  Mono.  I;  cover  ui/plastic  &  o"  sand 
Excavate  sump  in  Mono.  10;  5  ft.  below  founding 
elevation 

Clean  and  cover  Monolith  2  foundation 

Place  crusher-run  stone  pad  on  stilling  basin 

foundation 

Start  performance  test  on  concrete  mixer 
Clean  and  cover  Monolith  3  foundation 
Fibercrete  red  clay  seam  at  end  of  Monolith  It. 
Backfill  sump  in  Mono.  v/LO  found.;  24  cy  cone. 
Place  1st  lift  cone,  in  Mono.  21  (training  wall) 
Place  2  i:y  dental  concrete  in  Monolith  '■> 


Place 

1st 

lift 

c  one rete 

i  ri 

Morioi  l  th 

P  Lace 

1st 

lift 

cone rete 

in 

Monol i th 

22 

Place 

1st 

lift 

c  on  crete 

l  n 

Mono! l th 

7 

22  cy 

plug 

concrete  in  Monolith  6 

Install  uplift. 

cells  in 

Monolith  5 

Place 

1st 

lift 

concrete 

in 

Monol i th 

5 

Place 

1st 

1  i  ft 

c  one rete 

i  n 

Mono! i th 

J> 

fnsta 1 1  upl  iff 

cells  i n 

Monolith  8 

P 1  ace 

1st. 

lift. 

concrete 

in 

Mono  1  i.  th 

!S 

Place 

Lst. 

lift 

concrete 

in 

Mono  1 i th 

IS 

Place 

1st 

lift 

c  one  rete 

i  ri 

Monol l th 

20 

P  lace 

lst. 

Lift 

cone rete 

in 

Monol i th 

4 

P 1  ace 

1  s  t 

lift 

cone rete 

i  h 

Monol l th 

P 1  a  c  e 

2  f  t 

.  material  over 

Mono.  4  m 

p  L  e  v 

Dr  l  1  1 

and 

instal 1  anchor 

s 

in  stilling  ba 

II  -11 


7 


1 1 

0  c  t . 

84 

15 

0  c  t . 

84 

1/ 

0  c:  t. . 

84 

Cl 

Nov . 

84 

Of? 

Nov  . 

84 

08 

Nov  . 

84 

30 

Nov . 

84 

06 

Dec  . 

84 

13 

Dec  . 

84 

21 

Dec  . 

84 

07 

Jan  . 

85 

16 

Jan . 

85 

15 

F  eb . 

85 

05 

Mar  . 

85 

07 

Mar  . 

85 

03 

Apr  . 

85 

05 

Apr  . 

85 

1  5 

Apr  . 

85 

20 

Apr  . 

85 

24 

Apr  . 

85 

01 

May 

85 

10 

May 

85 

14 

May 

85 

17 

May 

85 

'  j>  £» 

May 

85 

24 

May 

85 

07 

June 

85 

11 

J  u  1  y 

85 

19 

July 

85 

08 

Aug . 

85 

Lp 

Aug . 

85 

20 

Sept 

85 

27 

Sept 

8!  5 

10 

Oc  t  . 

85 

03 

Nov . 

85 

09 

Jan . 

86 

08 

Apr  . 

86 

04 

June 

86 

1 1*7' 

July 

86 

July 

8 P 

Mobilize  for  additional  4”  explor.  borings 
(Crown ) 

Place  1st  section  of  stilling  basin  floor 
Place  1st  lift  concrete  m  Monolith  1 
Place  1st  lift  concrete  in  Monolith  lo 
Place  1st  Lift  concrete  in  Monolith  is 
Place  1st  lift  concrete  in  Monolith  17 
Start  line  drilling  for  Monolith  15/Ip  face 
Place  It.  side  of  stilling  basin  apron 
Place  rt. .  side  ot  stilling  basin  apron 
Shut  down  operations  for  holidays 
C o n  t inue  oper a  t  ions 

Place  impervious  fill  for  u/s  Stage  II  cofferdam 

PLace  impervious  fill  for  d/s  Stage  II  cofferdam 

Clean  and  cover  Monolith  15  foundation 

Stage  II  diversion  through  Monolith  4 

Final  production  shot:  Monoliths  10/ ll 

Drill  stilling  basin  drain  holes 

Compl .  drilling  &  backfill  stilling  basin 

drain  holes 

Place  1st  lift  concrete  in  Monolith  10 
Place  48  cy  dental  concrete  in  Monolith  11 
Plae  1st  lift  concrete  in  Monolith  11 
p"  dia.  explor.  drilling  in  Mono.  12: 

Motts  &  Sons 

Complete  6"  dia.  exploratory  drilling 
Place  92  cy  of  dental  concrete  in  Monolith  12 
Install  uplift  pressure  cells  in  Monolith  12 
Place  1st  lift  concrete  in  Monolith  12 

Place  1st  lift  concrete  in  Monolith  1.3 

Place  1st  lift  concrete  in  Monolith  14 

Place  1st  lift  concrete  in  Monolith  15 

Place  rt.  abutment  training  wall 

Place  rt.  abutment  service  rd.  tie-in:  cone,  plug 
Place  1st  lift  concrete  in  Monolith  It. 

Clean-up  stilling  basin 

Divert  river  through  dam  sluices 

Rain:  start  of  high  water  period 

Start  grout  curtain  program:  drainage  gallery 

Start  placing  impervious  plug  for  It.  abut. 

tie-in 

Completed  curtain  grouting  program 

Start  dismantling  concrete  batch  plant 

Last  major  concrete  placement:  pylon  building 


11-21 


1 0;:;01 
"J" 

CURTAIN  GROUTING 


SUBJECT  PAGE 

(J)  Equipment .  J-2  -  J--J  1 

( .•! )  Nomenc  l.sfure . J-12 

(3)  Work  Section:  Hole  Location .  J-13  -  J-14 

(4)  Exploratory  Borinqs .  J-15 

(3)  Statistical  Data .  J-16  -  J-95 
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DRILLS: 


CURTAIN  GROUTING 


EQUIPMENT 


E  lec t  r  lc 
Air 

Rotary 


Model 

eoM-u 

60 

t,0 


B>'and 

Cr aelus 
CP 

Mobile  ( surface  holes) 


Plug 
Drag 
T r  icnne 
P  J  ug 
D  i  amend 
D  i  amend 


Size 

1-1/2  in.  (EX) 

1- 1/2  in. 

2- 15/16  in. 
2-y/B  in. 

3  in.  (NX) 

3  m.  (NX) 


Grout  holes 
Grout  holes 
Drain  holes 
Drain  holes 
Drain  holes 
Exploratory 


GROUT  PLANTS: 


Capac i ty 

76  CF 
5.6  CF 


Model 

Special  made 
CG-525-E 


Brand 

dual  tubs 

CemGr  out 


GROUT  PUMPS: 


Capacity 

5-2  gal/ loo  rev. 
1 6’ .  a  ga  1/1 00  rev. 


Model 

3Lt, 

6P10 


hr  and 

MOYNO 

MOYNO 


M  ISC . 


1.  Grout  1 


iries-  -  1-3/8  in.  r.D. 


Gages  -  0-80  ps  i.  range 

Water  meter  -  American 

Water  source  -  West  Fork  River 

Cement.  -  Type  1  -  ‘M  Jt>.  bags  (Lories tar) 


(J-3) 


\Craeliu.sj  j 
Spare  parts  list  for  ^  1 

CDM  Concrete  drilling  machine 

Reservdelsforteckning  f6r  •  - 

•  "J  ’  .* 

CDM  Betongborrningsmaskirjj  :  j 


CG-525-E 


l 


COMPONENT  PARTS  LIST 


GROUT  PUMP 

Robbins  &  Myers, 


Moyno 


or  CDQ 


POWER  TRANSMISSION  COMPONENTS 


Mixer  Drive:  Morse  18GCV,  15"1  right  angle  worm  gear  drive 
Pump  Sheave:  Browning  2BK140  x/H  x  3/4  bushing 
Motor  Sheave:  Browning  2BK30  X  1-1/8 
Drive  Belts:  Gates  (or  equal)  5L570 


ELECTRICAL  COMPONENTS 

230/460  VAC  TffiEE  PHASE 

Pump  Drive  Motor:  Dayton  3N558,  5  H.P.,  1740  RPM,  NEMA 

182T  Frame.  Full  load  amperage  *  13.0  g  230V,  6.5  g  460V. 

•  Pump  Motor  Starter  (230V.):  Allen-Bradley  509-BDD  (NEMA 

Size  00)  with  W55  heaters  for  230V.  and  W47  heaters  for 
460V. 

Mi_xer  Drive  Motor:  Dayton  3N255F,  1  H.P.,  1725  RPM,  NEMA 
56c  Frame.  Full  Load  Amperage:  4.6  g  230V.,  2.3  g  460V. 

*  Mixer  Motor  Starter:  Allen-Bradley  509-TOD  (NEMA  Size  00) 

with  W45  heaters  for  230V.  and  W37  heaters  for  460V. 

All  other  component  parts  as  described  on  parts  diagram,  pro¬ 
ceeding  page. 


*  ThiB  unit  is  set  for  230V  3-Phase.  To  change  to  460V  - 
3-Phase,- the  coils  and  heaters  In  these  starters  must  be 
changed. 
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A  CORROSION-RESISTANT,  SEALLESS,  VIRTUALLY 
INDESTRUCTIBLE,  INJECTION-MOLDED,  SOLID . . . 


PVDF  OR  POLYPROPYLENE 

WILDEN  PUMP  Omp  Pump) 

The  Wilden  Champs  operate  on  pressure  to  1 00  psi  with  variable  flow  from  0  to  130 
GPM.Broad  application  potentialwith  special  appeal  to  the  chemical  processindustry. 


■  Self  Priming  ■ 

■  High  Suction  Lift  ■ 

■  Can  Run  Dry  ■ 

■  Variable  Speed  &  Pressure  ■ 

■  No  Pressure  Relief  Required  ■ 

■  Sealless/Packingless  Construction  ■ 


Easily  Portable 
Low  Maintenance 
Ferric  Chloride 
Etching  Solutions 
Planting  Solution 
Acids/Bases 


Photc/Graphic  Solutions 
Textile/Dye  Solutions 
Solvents 

Pickling  Solutions 
Aqua  Regia 
Drum  Pumping 


" Our  Buainaaa  la  making  tough  pumping  Joba  aimpla 

WILDEN  PUMPB 
ENQINEERINQ  CO. 

22069  Van  Buren  Street  /  Colton,  CA  92324  /  (714)783-0621  /  Telex  (714)  676-452 
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BLACOH  FLUID  CONTROLS 

SENTRY  I 

SURGE  SUPPRESSOR 


2'  NPT.THO 


PaL  Ptnd 

•  Removes  up  to  95%  of  pulsation 

•  Simple  clamp  band  construction 
Allows  easy  replacement  of  working 
bladder 

•  Low  cost  broad  chemical  resistance 

•  Eliminate  costly  pipe  system  vibration 
and  leakage 

•  Improve  efficiency  and  life  of  expensive 
pumps  and  meters 


FINALLY  -  A  unique  solution  for  solving  the  in¬ 
herent  pulsation  which  accompanies  reciprocating 
type  pumps. 

The  Blacoh  SENTRY  I  was  specifically  designed  for 
low  pressure  applications  (0  -  100  psig)  with  the 
increasingly  popular  and  versatile  air  operated  double 
diaphragm  type  pump. 

The  SENTRY  I  Surge  Suppressor  is  truly  unique.  Con¬ 
structed  of  a  specially  compounded,  glass  reinforced 
and  UV  stabilized  thermoplastic.  The  working  bladder 
provides  high  volumetric  efficiency  with  the  simplicity 
of  a  diaphragm  held  together  with  a  simple  clamp  band 
for  easy  maintenance  and  inspection. 

The  SENTRY  I  is  capable  of  handling  a  broad  line  of 
chemicals  and  abrasives  at  a  much  lower  price  than 
other  suppressors  in  stainless  steel  or  hastelloy. 

The  SENTRY  I  is  operated  and  controlled  by  simply 
dialing  the  pressure  needed  on  the  high  quality  self- 
relieving  pressure  regulator. 

First,  charge  suppressor  with  full  air  line  pressure,  up  to  a 
maximum  of  100  psig.  Next,  operate  pump  to  generate 
working  pressure.  Then,  gradually  decrease  air  pressure 
in  Sentry  I  until  observed  pulsation  or  vibration  in  system 
is  minimized. 

The  SENTRY  I  comes  standard  with  a  neoprene 
bladder.  Viton  is  available  for  high  temperature  and 
greater  chemical  resistance. 

The  SENTRY  I  has  a  maximum  temperature  limit 
of  150*F.  PVDF  is  available  for  better  corrosion 
resistancai  ' 


Distributed  exclusively  by  Wllden  Pump  and  Engineering  Compeny  through  Its  authorized  dealers. 

WILDEN  PUMP  &  ENGINEERING  CO. 

22069  Van  Buren  SL 
Colton,  CA.  92324 
Ph.  (714)  783-0621 
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BULLETIN 


MOYNO. 

PROGRESSING  CAVITY 

industrial 

pumps 

...  A  TURN  FOR  THE  BETTER 


SPRINGFIELD,  OHIO  45 
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MOYNO  pumps  are  most  commonly  specified  in 
frame  L  designs.  This  is  the  standard  frame  con¬ 
struction  suitable  for  the  most  frequently  encoun¬ 
tered  pumping  applications.  Frames  M  and  P  are 
similar  in  design  to  frame  L,  but  are  equipped  with 
heavy  duty  drive  heads  to  accommodate  greater 
horsepower  for  operation  at  higher  pressures. 
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CURTAIN  GROUTING 
NOMENCLATURE 


(1)  Hole  numbering  sequence  is  related  to  its  location  or  the 
direction  of  the  hole  angle:  See  Grout  Curtain  Cross 
Section  for  work  sections. 


Number  Prefix: 

RR  =  Grout  holes  angled  20°  u/s  and  toward  right  abutment. 

RF  =  Grout  holes  angled  20°  u/s  and  into  the  right  abutment. 

RS  =  Grout  holes  drilled  from  surface  of  right  abutment. 

L L  =  Grout  holes  angled  20°  u/s  and  toward  left  abutment. 

LF  =  Grout  holes  angled  20°  u/s  and  into  the  left  abutment. 

LS  =  Grout  holes  drilled  from  surface  of  left  abutment. 

W  =  Grout  holes  drilled  vertically  near  a  monolith  joint. 

LD  =  Special  grout  holes  along  Monolith  13  and  14  joint  face. 
GC  =  Exploratory  NX  core  boring. 


Number  Suffix: 

PP  =  Primary  holes  (1st  series) 

SS  =  Secondary  holes  (2nd  series) 

T  No.  =  Tertiary  holes  (3rd  series) 

Q  No.  =  Quarternary  holes  (4th  series) 

Note:  Dual  letters  were  used  in  prefix  and  suffix  because  of 

computer  compatibility. 

Example:  Hole  No.  RR006SS  was  the  sixth  (006),  secondary  (SS) 
hole  in  the  work  section  (RR)  where  grout  holes  were 
angled  20°  u/s  and  towards  right  abutment. 


EXAMPLE'.  Spacing  $  Suffix  (e-ttcrmg 
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4.  NX  EXPLORATORY 


No . 
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12 

GC  ~  5 

6+17 

1J 

GC-6 

1+98.75 

3 

GC-7 

2+07 . 50 

3 

GC~8 

7+51.50 

surface  It.  abutment 
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CURTAIN  GROUTING 


STATISTICAL  DATA 

SUBJECT  PAGE 

User  Guide  -  Microcomputer  Grouting  Data  Package 

For  Stonewall  Jackson  Dam .  J-17  -  J-50 

Summary  By  Type  of  Hole .  J-51 

Summary  By  Hole  Number  Prefix . • .  J-52  --  J-59 

Holes  With  Avg.  Sacks/Ft.  Value  Greater  Than  One .  J-60 

Grouting  Summary  For  Each  Hole .  J-61  -  J-85 

Grout  Hole  Pressure  Flow/Grout.  Take/Depth  Range .  J-86  -  J-95 
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D  e  s  t  r  o  .  tms  report  when  no  longer  needed.  Do  not 
return  it  tc-  the  orioinator. 


The  findings  in  this  reoort  ere  not  to  be  construed 
as  an  official  Department  Df  the  A  r  m  v  position 
unless  sc  desionated  bv  other  authorized  documents. 


This  program  package  is  furnished  ov  the  Government 
a r  :  is  accepted  and  used  Dv  the  recipient  with  the 
eatress  understanding  that  the  United  States  Govern¬ 
ment  males  no  warranties,  expressed  or  implied,  con¬ 
cerning  the  accuracv,  completeness.  reliability, 
usabiiitv.  or  suitability  for  any  particular  purpose 
of  the  information  and  data  contained  in  this 
program  or  furnished  in  connection  therewith,  and 
the  United  States  shall  be  under  no  liability 
whatsoever  to  any  person  by  reason  of  any  use  made 
thereof.  The  program  belongs  to  the  Government. 
Therefore,  the  recipient  further  agrees  not  to 
assert  an v  proprietary  rights  therein  or  to  repre¬ 
sent  this  program  tc  anyone  as  other  than  a 
Government  prooram. 

The  contents  of  this  report  are  not  to  be  used  for 
advertising,  publication,  or  promotional  purposes. 
Citation  of  trade  names  does  net  constitute  an 
official  endorsement  or  approval  of  the  use  of  such 
commercial  products 
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PREFACE 


Tnis  user's  guide  describes  the  use  oF  a  data  base  package  For  storinc 
arc  d  1  s  p 1  a  v 1  no  grouting  inFormation  and  data  on  a  microcomputer.  The  package 
is  a  oroduct  oF  the  Computer  Applications  in  Geotechnical  Engineering  (CAGE) 
prc/ect  sponsored  by  the  OFFice,  ChieF  oF  Engineers  (OCE),  US  Army.  Criteria 
For  a  complete  grouting  data  package  were  developed  by  a  task  group  oF  Corps 
o*  Enoineer  ( C E )  District  and  Division  representatives  with  experience  on 
actual  projects.  Members  oF  this  group  are  Mr.  John  Albritton,  Missouri  River 
L 1 . i s i c n ;  Mr.  Pete  Hart,  G  C  E ;  Mr.  Lawson  Jackson,  Southwestern  Division; 

M - .  Nels  jahren,  St.  Louis  Qistiict;  Mr.  Dan  Farri  1 lo.  South  Pacific  Division: 

hr.  Jerr.  Pritchard,  Tulsa  District;  and  Mr.  Tod  Riddle,  Lower  Mississippi 

■.■alley  Division.  The  pa-kaye  reported  in  this  guide  was  developed  using  the 
S  t :  e  w  a  i  J  Jackson  Dam.  at  Weston.  West  Virginia  as  a  pilot  project.  Construc¬ 
tion  oF ♦ i : e  personeli  provided  data  entry,  operation  oF  the  proorams,  and  made 
a  rumter  cF  valuable  suggestions  For  improving  data  entry  and  For  additional 
da*  a  summary  plots  and  tables.  Those  involved  were  Mrs.  John  r,  a  Lowther,  Civil 
£*:;  neerjr.  -  Technician,  Mr.  Gc-rcon  Louoir,  Assistant  Resident  Engineer,  and 

huger, .  geologist.  tr.  William  F.  Woodburn  was  Resident  Engineer  and  Mr. 
F  :  C  = '  s  '.  hi :  '.re  Hvolipc  tor-  [-.strict  Construct.  i  or  Engineer. 

This  report  was  prepared  bv  Mr.  W.  E.  Strohm,  Jr..  Engineering  Geology 
ar;  Feel  Mechanics  Division  ( E G R M D ) ,  Geotechnical  Laboratory  l G L ) ,  US  Army 
E  r  : ;  n  e<=  r  waterways  Experiment  Station  -WES).  Development  oF  the  CAGE  package 
carriec  out  under  the  supervision  oF  Dr.  Don  C .  Banks,  Chief,  FGRMD,  G  L . 

i'~.  unde--  the  general  suoervision  oF  Dr.  William  F.  Marcuson  III,  ChieF,  GL. 

T'-s  reoert  was  edited  bv  ,  Publications  and  Graphic  Arts 

*  l  .  i  s  i  o  n  . 


The  Commanders  ar,  a  Directors  oF  WES  d  u  r  i "  c  development  at  this  data 
c-::'age  ar,p  preparation  o*  this  user's  guide  were  COL  Robert  C.  Lee,  CE  anc 
CD-  Alien  r ,  Drum,.  USA;  Technical  Directors  were  Mr.  Fred  R.  Brown  and 
D" .  cobert  W.  Whalin. 
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CONVERSION  FACTORS,  NON-SI  TO  SI  (METRIC  > 

UMTS  OF  MEASUREMENT 

Non -SI  unit?  cF  measurement  used  in  this  report  can  be  converted  to  SI 
(metric)  units  as  Follows: 

Multi plv  bv  To  Obtain 


Feet  0.3048 

inches  2,54 

pounds  (Force)  per  square  inch  6.894757 
oounds  (mass)  per  cubic  Foot  16.01846 


metres 
centimetres 
k i 1 opa  sc  a  1 s 

kilograms  per  cubic  metre 


I 
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Ml  CROC  OHPUTER  BORING  AND  SUEEU^'ftLE  DA  J  A_P  A  ChfiGE  : 
USER^S  G-1DE 

FART  I:  INTRODUCTION 


Purpose 


1.  The  purpose  oF  this  report  is  to  provide  a  description  and  instruc¬ 
tions  For  the  use  of  the  microcomputer  version  oF  the  grouting  inFormation  and 
data  paclaoe  entitled  6R0UT.  The  package  was  developed  For  Corps  wide  use 
under  the  Computer  Applications  in  Geotechnical  Engineering  (CAGE)  project. 
This  report  must  be  used  in  conjunction  with  other  applicable  instructions  re- 
oarpinc  the  microcomputer  operating  system  and  instructions  For  creating  and 
manipulation  oF  a  data  base  usino  a  soFtware  package  called  dBASE  Ill  (trade- 
m  a  -  k  oF  Ashton-Tatei. 


B a s ic  Definition s 


I.  A  data  base  can  be  deFined  as  items  o*  inFormation  and  groups  oF  data 
\alues  stored  together  in  an  orderlv  Form  seen  that  access  to  all  or  any  part 
gF  the  information  or  data  can  be  readily  accomplished.  Field  grouting  data 
Forms  with  drilling,  water  pressure  testino.  and  grouting  data  stored  in  a 
Filing  cabinet  could  be  classified  as  a  simple  Form  of  a  data  base.  A  compu¬ 
terize  data  base  is  one  that  utilizes  a  computer  and  associated  hardware  For 
data  entry,  storage,  and  access.  A  data  base  package  includes,  in  addition  to 
the  data  base  itself,  all  peripheral  so*tware  that  enables  the  data  not  onlv 
tc  be  dtickiv  and  orderly  stored,  but  accessed,  manioulated  (or  analyzed)  bv 
t-f  meet  useful  means,  and  displayed  1 n  the  most  useful  manner  For  the  user. 

A  d ;  t  a  base  oaciage  can  therefore  be  cateco'izei  as  an  enqineerina  tooi. 

It  car.  i-  properly  utilized,  be  a  powerful  tool  that  preatlv  enhances  the 
u  s  e  * .  1 r e  s  s  and  value  of  geotechnical  data. 


BacFpr ounp 


3.  Criteria  For  a  grouting  data  storage  and  display  package  were  devel¬ 
oped  during  1984-85  by  the  grouting  task  group.  The  criteria  covered  design, 
c : r s t r ye 1 1 orr  control  ,  and  post  construction  operation  use.  A  First  priority 
was  to  provide  a  Field  construction  control  tooule  For  current  projects.  An 
initial  data,  storage  and  summary  table  display  package  was  developed  using 
data  on  zone  grouting  Furnished  by  the  Los  Anoeles  District  For  New  River  Dam. 
Trie  initial  version  was  used  For  demonstration  purposes.  In  late  1985,  the 
Huntington  District  in  cooperation  with  their  Stonewall  Jackson  Construction 
Office  and  the  Pittsburgh  District  agreed  tc  use  tng  rackage  as  a  pilot  pro¬ 
ject  curing  grouting  beneath  the  Stonewall  Jaclson  dam-.  This  concrete  gravity 
dar  at  Weston.  West  Virginia  was  nearly  complete  ara  orouting  of  the  founda- 
ticr  From-  the  oailerv  was  to  beoir,  jr.  early  January  1^06.  Grouting  was  to  be 
accp-plished  in  two  zones  by  the  staoe  method.  Field  Forms  For  collection  cF 
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drilling,  water  pressure  testing,  a  n  c  grouting  data  were  obtaineo  and  the 
Q'o.tinq  package  was  modified  to  meet  the  project  forms  and  needs.  Subseauent 
ccrrections  and-  r ev  1  s  1  ons  suggested  bv  the  construction  office  were  made  as 
grouting  progressed.  The  patience  and  cooperation  of  the  field  construction 
personnel  were  key  elements  in  developing  a  timely  and  useful  product. 

Application 

4.  The  grouting  data  base  package,  GROUT  is  intended  to  provide  a  conve¬ 
nient  means  for  storing  data  from  field  grouting  operations  that  can  be  used 
as  i  rapid  aid  in  the  following  areas. 

d.  Monitoring  the  status  of  drilling  and  water  pressure  testing 

b .  Determining  the  need  for  grouting  of  stages  and  for  split  spac- 
1 n c  of  orout  holes  using  project  criteria. 

c.  Automatic  calculation  of  estimated  initial  grout  mines  and  gage 
pressures  when  water  pressure  test  data  are  entered. 

d.  Automatic  calculation  of  sacks  of  cement  used  from  grout  mix  and 
c  .a-".;  t  v  values. 

e.  Monitorino  the  status  of  grouting  and  quick  determination  of 
pe-nssible  areas  for  drilling  and  pressure  testing  at  the  start  of  each 
sh ; *  t . 

f.  Rapid  displav  of  summary  tables  and  graphic  displav  of  pressure 
test  water  flow  versus  grout  take  for  selected  holes. 

g.  Automatic  production  of  daily  pav  item  summary  table  for  con- 
pi-  i  sor.  with  contractor  submitted  quantities. 

h.  Displav  of  progress,  quantities,  and  costs  for  better  assessment 
o*  i i 1 e 1 v  overruns  or  potential  problem  areas. 


5.  ThjJHfecttting  data  base  programs  have  been  written  for  use  with 
Ct  III  tlBnaark  of  Ashton-Tate)  on  a  microcomputer  using  the  H5-D0S 
ope-ating  The  microcomputer  should  have  a  20  megabyte  hard  disk  to 

prc.ide  suffflllaiit  storage  for  a  large  number  of  grout  holes.  As  a  rough 
estimate,  all  data  for  one  grout  hole  requires  an  average  of  about  5,500 
fcvtes.  A  dot  matrix  printer  is  needed  for  simple  plots  and  summary  tables. 
Ru:jre  graphics  additions  will  require  a  large  x-y  plotter. 
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F  *  F  ~  i  i  :  L  «  ’  A  E  t. *  A  i  AM  6  T L* f*  *- e L 


Da  *  a  Face  Etyctu'e 

The  p  r  o  d  r  i  e  t  a  r  .  s  o  ♦  t  w  a  r  e  t  c  f  A  5  E  111  b  ■.  A  s  h  t  o  r,  -  T  e  t  e  >  usee  tc  develop 
>  r  e  *i  f  occup. ter  ver':o'  o  F  t  n  e  c  r  o  u  1 1  r  a  beta  paclaae  is  a  relations;  tv  p  e  e  F 
cats  Use  sister.  It  uses  a  tile  street  ere  that  car  te  visualized  as  a  table 
►,1th  c :  1  o  m  n  =  F  o  r  .aria  ties  ’.called  Fields'  and  rows  (  r  e  p  o  r  d  s  ■  For  values  oF 
the  variables.  The  structure  Fcr  east  data  base  File  is  created  b v  naming  the 
Fieios.  o e *  1 n : n c  their  type  (character  or  numeric/  and  their  sice  (number  oF 
characters  or  oicit;  and  decimal  places/.  The  data  in  ore  File  is  <  3 1  e  d  to 

•  -  a  da'a  in  a  n c  t  h e r  tile  bv  lev  variables. 

F.  A  diadrar  o*  *  re  Files  to1  GF  jjT  c  snowr;  i  -  Fioare  1.  The  related 
.  ■'  :  at;  ss  are  role  n  v  r  c  e  r  ,  cone,  and  st  ace.  Tne  type  of  cata  stored  in  each 
File  is  shc-wr  i  r  ’  a  t  1  e  1.  Gereral  cats  Fcr  the  or  out  hole  is  stored  in  the 
r.'st  ’lie  (L"*k  tDAT .  C r '  while  specific  d°ta  c;  the  tvees  shown  in  Table  1 
a r e  s ♦ c ' e  c  ir  the  ether  Files.  *  r  e  a  d : 1 1 1 c  r a i  -lies  listed  in  Table  1  are 
csec  t :  accu'.’iate  data  f-cr  the  re;  -  ’lies  arc  ortS'jte  sjmrerv  tables  or 

C'c-^JC  Z  l  ? Z  1  c  .  S  . 

L  -  t  c  _  E_r  t  r  _v 

-  .  Data-  e  ■  t  r  >  a.  a 1  t  s  use  o »  the  ♦  c  i  ;  s  c  '  e  e  r  editing  Feature  o  ♦  cPASE  III 

t • a •  allows  a  ♦ cra  tc  De  shown  on  the  monitor  screen  a r  :  tilled  in.  The  data 

e-.tr,  sea  men  t  c  t  GrnOuT  is  menu  driven.  The  iriair  menu  options,  data  entry 
f  :  r  m  s  .  and  submenu  a r  e  shewn  in  Figures  3  .  3,  and  A. 

t  .  f  -  -  a  new  or  ;L:  tele,  tne  basic  data  must  be  erte-ed  First  into  the 

.  -  -  ile  r-e  reccrc  fc-r  each  :c't  'menu  cctic-  1  .  The  ente'ep  "Me 

-  -  r  s  -  is  :  n  e  :  •  e  :  •  c  •  a  d  .pi  teats  in  fe  cats  a  1  r  e  a  c  v  steer.  !  ♦  a  dedicate 

:  =  tne  ..  s  e '  ;s  'ejiss!  e  d  1 1  'eer.i?'  tne  r, m  t  e ' .  *r=  retire  t :  -  t  -  e 

s  s ;  r-  :  :  •  ■=  is  a  u  t  c  1 :  p  a  1 1  ■.  create:  a  s  an  ?:  1 1  on  .  ’  h  .  s  * .  ;  e  also  includes 

i  ;  lie'  r :  r  i  e  s  arc  these  a r  e  a.tcratical;.  yr?a  tec  '  i'  each  co'E  »' er  t  ■  e 

'elate:  rata  a's  late1  entered. 

11.  Once  the  he  1 e  data  are  e*  t  er  ed  .  data  Fcr  d '  i  1  i  / ' c  .  wster  press.  r  e 

-  -  s  *  i  r  ;  ,  3  r  grot*,  ir.c  can  be  er  terec  it  a  -  •  o r  d  e  •  .  c  c  -  tress  options  ■  .  ,  3  , 

a  -  o  c  ,  Ficjre  3  <  .  the  hcle  n umber  is  as! ed  Fcr  anc  chee'ed.  IF  it  does  not 

s  let  t's  use'  is  g  t  v  u  n  the  choice  o  ♦  r  e  -  e  n  t  e '  i o  ,  see;":  a  list  cF  hcle  r  v  ”  - 

r r  returning  to  the  tain  mere.  The  cc-ne  anc  derth  interval  are  as:ec 
»  ;  -  ;  r.  c  the  Fp.rm  ;  s  tnen  shown  on  the  screen  with  these  items  Fi.led  in.,  Ac::- 

t  i  c  '  1  e  -  : '  i  e  s  to'  water  pressure  tests  e'i  c'cit  i  n  ;  e  :  1 1  c '  data  For  the  sane 

hcle  a  r  o  s  t  a  c  e  can  be  entered  on  t e  same  screen  as  added  liras.  Fa-  iter 
o .  :'-tit  it-  are  entered  frer  the  Field  'c-r':  nr  sac'  star-  w  -  e  r,  other  entries 
.  r.  the  Farm  a  r  s  completed.  The  grout  o  a  i  t  e  ■:  d  a  r  1 1 1 1  s  s  a  -  e  s  t  o  r  e  c  in  a 

s  s  :  r  '  a  t  a  File  ..  3-  -  T  F  T  G  .  [  r  -  '  and  t '  :  ;  File  :  a  -  te  .  i  e  w  e  c  a-c  edited  separate!. 

.-. :  t  n  cr.i  on  5  . 


(J-26) 


e 


GF.uE'T  ’  LHD-EDAT .  [>fcf 
H  Q  L  L  D  ATA 


GRILLING 
L  A  T  E  AND 
F  :  0  U  A  N  . 


WATEF  PRESSURE 
TEST  D A T h.  AND 
FAV  OU At<  ■  I  T  I  £  S 


"  ■_  F  *  r  5  .  &  &  F  L  W  F  L  G  G  .  D  b  F 

1  Tiles  a e  related  to  e a c h  o t r. e r 
t  .  role  n'.'Jts',  :  c r  e  .  a  r-  c  s  t  a  o  t . 


i  G  G  Q  L<  T  I  N  5  1 
DATA  i 

+ - » - <• 

L&FTLOG.  D  &  F 

+ - 4 - + 

!  GROUT  FAV  : 

.  quantities  : 

4 - — - t 


CONTRAST 
C'UANt  1 T  i  E 5 
Af.t  FA1CES 


L  F  A  r  ,  0  S  F 


L5FTSTG. D  &  c 


T 


r 


Li  '  *>  I  '  if-  •  L'til-1  t  H.  I  i  ‘ 


L;  v.> 


Mh  I  N  I'll  Nl  i 

0  F  1  Ji t  -  f  It.  <*!  l't<1 »:  UK  hi  V  I  F  l-j .  E  1  •  i  I  £.  ■  j  ■-  i  )  Ui  ■>  l  *f- 


-t  1  rr. 1  i 


UK  l'i  1  I  HOL  t  L  »  !  i 


ink  r-r 


f-  K  K  -  i  i  r  ;  It-'  i  '  r  i  i  Ki  -  -  -  -  •  •  -  -  -  -  -  -  -  -  —  - 

L'K  „-l>'  I  Ml  DhT  m  -  -  - 

I  r  0  1  i  F  i"  C  L  !  j  7  1  L  i  f  L*f  h  OKuU  1  Z. T  i— > C- 1- 

■_  1  !  i,.i  t’F-.UtU  M  i  xE >■  F t’.'l.  it  IK. t  ?>  For-  FeNGL  OF  HOl.E.  I •  j 1 . 1  r.- . 

f  f  it.  Hi  It  L  K 1  h  ■  i  1 1  1 L  0 . -  -  -  -  *  -  - 

F'F  .  '  -  i  OK  i."  'ill  1  I  i1.'  F  F  F  OF  iK  .  --------  b 

\  \r  • '»  ; .  1  ii  t  f  .  '  ; ' 'o  z  > :  i  i-Ki:  -  -  •  -  -  -  -  ■  -----  -  -  c 

t  r  t.  «i  .-.T  1  -  .  -y\ :  i 


Lotiv  o-f  Sc- 1  e--:  It  d  Fetor 


St  or 

e  l*j  £-  1  1  J 

eci  =on  l.aFe:  Grout 

He  1  e 

Data  tor 

One  ZONE 

f  k- 

'  Ll  1  : 

•I  1  CnJb.W 

r-.i  I  J  r-ii  \  SGM  LAF 

F 

t 

C-:  HI  iOfs: 

I'fciric’.Gt  Gallery  - 

} 

C  T 

7  I  Of.  : 

-  ’  "o.  •’ 

E-.LFV07I 

■.  h  ; : 

V 

Hii|  El  NO.  :  LI  Ol'DFF 

i 

*1 

1  i  A 

,  _ :  • 

Mh  i'  1 t  1  h 

k  :  1 

i  .  - 

i  ■!  f  ir  Nit  r 'LL  :  i  .  7 

S  >  f*  > 

1  hi  "l  . 

r  •  : 

F-RLM  •  rhh 

0  1 1 

V  1  in: 

*T  .  . 

M  !  K"  i  i  jhI.  DE-FTti 

r  (  ’ 

r  -  i  , 

*  i  r  i  > :  • 

1  Co  I  *mTL 

L  IjI 

FlE.1L 

i  '  I  ' 

l  c.  t  I  'i  JL  :  1 

[  ■i  'r 

Y~  M 

t  r.  r  .  : 

.  '  •  “  _’b  -  r~t 

i  ha  ; 

: 

1  *  ■ 

Li  f  L  • 

»  *  .l-L 

:  41...  E  h  t.  o 

1  if  f 

1  t  L  1 

>-i:  .  : 

01  J 

* « u  n  : 

HuU-;  -j : 

0  .  00  T Of  k: 

(Ft 

HC.cr/  ■ 

l  .  •  .  V  i 

L-J  f  -:  r  i  E  ['  !  1  •  V 

' 

T 

i.l  h.F  Mh 

t*J  i-R'j.j HijLE  l*m  t 

t,  .jK 

F  1 1 

.  hr  .  1  b  v* 

.  ijr.  F  r.  1 1  i  F  L  1  r>  1  1  O'- 

1 

j 

i 

-  entf" 

n f- w  d;tc- 

M  t 

^  ►  .  r  r  r 

ci  r-'i-  record 

i 

*. 

-  r-o  \  t* 

n  a  l  -  =  hoi-in 

t-  _ 

= »  to  ;-hr  iti  or.o  rpp:ord 

1 

?  e  1  *:  c 

t  e  'irtnrr  r  r  c  C.  • 

t  1 

f  — 

C'f  i  r.1  C- 

t  f  e  rm  ”  -  e  it 

. 

l  f  :  ’  *  • 

T  .  |[U  1C-  r  ,  r,  - 

*  '  I 

1 

Figure  2 

Main  CROl'T  menu 

and 

drill 

hole  data 

entry  form  with  options 

C  c  ip  \  t'  i  Sj{  i  e  c  t  t  d  F.t  c.  c □ 


L'F  .  .  I  No  L  Ub 


HULL  NO.  :  LLV05PP 


.•  I  ■  it  :  i 


P  f  hN. 


H-.1LI  INTERVAL:  i  . 


On1  F  : 


DK  ]  LL  ACT  IUN/REMhFV  L 
BOTTOM  Of  S1 AGE  1 

DF*  1  i.L  1  Ml-*  F  001  Hi  it  (  GALLE  E  V  >  :  1  S  .  0 
l  *F\  1  L.L.  1  NO  I  00  I  AGF  (  SURF  hCL  ;  :  *7.*.' 

PL  DP  ILL  FOOT  AGE  :  <;• .  0 


t  ‘  l  l1."  I  r  1 7  t  .  I  l; 

'  i'i  f.  E-" !  nr"."  ( J  <r  C  c 


Fi'1  I  .  ni  VIE  i*. .  OF  PRINT  E. V  151  INC  DATA 
=  slip  bed  record 

t  bfi.'i.  0  -  c.  I  l  [i  ahead  cr.F  record 

r-i  (■•-■  ’  -  or  i  r<P  &  rf-P'i  o  7  -  e'.it 

Entr-i  e <■-  lecti  on  n u in er  7 


Cop  .  cd  SeO  ec  t  eel  Re:  cor  d 


IF  SI  DAN 


HOI  E  NO.  :  LLOOSF'F 


[ON  INTERVAL:  1  .  T.-Lv.S 


F  ILL  D  TF  c-  7  DF  1  A 


i  '  .  i  E.IN  '.  h:  1  0  T  Hl 

M  II N  l*Jri  IFF’  C  .  f  .  f'l 


F  L  MoF  I  S 

LONNEL  I  LLgF  .LL7P.LL6F 


T  I  ML  •.  N  j  N  i  : 


T  1  hit-  l  HRE  :  : 


Oil*.  Lo.IL  INF  LI*  J  I  .  REVIEW,  OF.  FT.  1  NT  EMETINE  DATA  j 

<r  .  r . t •  1-.  a^i  e  *1  -  =1  ip  bed  on^  reenra  i 

"  >  -  =  r  •  i-.r,  et’C'vc  E  =  Min  ahead  one  record  i 

-  *  •  t  i  tCuf  ;  t  =  print-  ,*  record  /  =  e  it  I 

j 

l  !-  *  -  ~.n  1  fc--p  t  1  or.  rnjlf-t  er 


r  . '  i*.  r .  C  t'C'Vi 

t  f  e  c  i:< 


Figure  ).  Data  entry  screens  for  drilling  and  waterpressure  test  data 


Ed  it  kELC'ra  b-bowri 


t  C  f  ii!  f  t'l-i  tc.i  t  C‘  niDv'E'  p'  ouncl .  or  IT  hi  E.  A.  or  R  to  t,<=c(  up  I 

CTRL  I1.  P  .  c*r  X  to  move-  ahf‘.->d,  RF 1  URN  to  cl  i  p,  C 1 RL.  W  to  end .  j 


RE  OUT  J  No  L'AIA 


HULE  NCJ.  :  L.L005F  F 


.  OCi  :  i 

1-,'|  L  :  "  '  :  t  -  E 


i  t-iui  :  1 


DU  TH  iNTERVAi  :  1  .  3-l.v».  t- 


1  1  r,t  1  H.'lf  EACI  Sr  ltd  E  LF/l-ilM  W  o 

1  ~‘i7  1  .  j.  0.  18 


FvENAET  S 


Tu  FlrlLK  in  w  L»A  O-  n|..  EDIT.  REVIEW.  OR  EE.  1 N  i  EXIST  INb  DATA 
i  n<  i..  jp  f.£cT  one  record 

I  e.-i  1 1  h  -•  enow-*  et-avo  -  s<l  i  p  eheed  ori<=  r  etord 

f  ■  •  ■  4  r>-  ■  »  -•  i  c-i  d  c  -  t-t  lot  i  r  e.  d  7  -- 


Enter  'election  number  7 


Coo v  cjt  Seloctod  Record 


AULt  NO.  :  LL  '.'cor  f 
Dl.  E  i  H  I  -  M  i  E  E  v’nl . :  I.  —  ..v. 


I  T  t-T  J  I  J‘-  CALLER  »’  (HOURS'  > 
I  e  hC  1  A-  3'. iRE  ACE  v  HUUI-.  r.  i 
(  E  Nr  N  f  ARfCil  rbr-tCI  r  1 
WAA  Tb 


I  R  t  r  i.Iu:  iij.it  lu  t  DJ  1  .  EE'.  JEW.  OR  E  E  ]  NT  E"  •.  I  E- i  1 ITO  L-  A  "i  t .  j 

-  e-r,  f-  r,.-.  dr-i  >i  -  ?t  ic  bfci  one’  rp'oro  i 

i 

(  j)  >  r-j  <= 1 .  ■  wr.  i'lo.F  =  el  ic  fhpt  y  one  re- cor  ci  I 

i 

t-e-lei  :  c- -  rtiC!  rpt  nrd  -  prim  ^  rprord  7  ~  n.  ;  t  I 


Ertc-i'  « C  I  pr  I  !  or .  numb 


Figure  U .  Cita  entrv  screens  for  grouting  data 


(J-  K ; 


— 


* 


-  c ;  C  r C  f c 

'■ft'  1  e  .  a  : 
c  c  r  d  1 1 1  :  n 

i  *  i  e : 


a  iTf'cr  assume  t ;  o*  *c  this  s  t  a  o  e  or  out  j  r-c  or  eject  ht;  f  ft  cnl  . 

drillino  of  each  si  ace  »;:!d  be  r ecu l red  ano  fveh  of  tne  Sato 
for  'ufitjr  ,■  tables  is  baseo  on  tM:  assumption.  Thus  f  a  r  tr.  j  s 
hoc  teen  true.  f  e  d  r  l  i  ]  i  r-  g  (of  orout  I  for  s  u  b  s  e  c  v  e  n  t  stages  when 
ia  entered  ae  pa<-t  o‘  the  s u b sea ue n  t  eteoe  driilinc  record. 


o r  e 


1'.  *re  t  c- 1  1  o  *> :  r  a  capabilities  d  u  r  t  n  o  data  entry  are  include:  ir  the 
pact  ace. 


a.  The  true  vertical  depth  for  slant  holes  is  automatically  calcu¬ 
lated  a r. c  etched  in  the  drilling  data  records  (a  cosine  program  using  a  cosine 
series  was  written,  sir.ee  dcnSt  III  does  not  have  this  function). 

b.  fa-,  item  quantities  are  automatically  updated  in  the  hole  data 
rec:>'d;  t  .  core  when  pertinent  data  is  entered. 


:.  (■  table  of  estimated  grout  mires  and  or  out  pressures  is  printed 

f  o  •'  t  )  e  ranee  o*  project  criteria  when  a  d  r  i  1  1  l  r,  o  record  is  entered, 
e :  •  criteria  are  case;  c-r  water  flow  rates  i  c  f  m.  •  from  water  pressure  tests 
t  r. read  c  *  water  from  the  s : ;  1  1  w a  .  elevation  (  1  (- ►  I  . 


V;  ■-  a  r  the  wet?''  c  '  ?  s  =  j  -  s  re;;rc  is  e  n  t  e  -  e  g  1  o  >-  a  hois  s  t  a  :  e  .  tne 
3  c  a  ’.  : .  1  c  •.  e :  o  •• :  t  cats  i '  e  =  s  u r  a  a '  e  c  <  i r  t  e  :  cut. 


14. 


;  C  !  1  0  n  1  r,  c  restrictions  a  2  0  1  v  . 


a.  nil  data  entered  can  te  edited.  Consecuentiv,  if  a  hoie  nur.t-er  , 
or  cone,  o'  stage  is  changed  for  data  stored  in  one  rile,  then  the  correspond- 
.  n  g  records  in  the  other  files  must  be  edited  to  charge  the  same  items. 

b.  he  pro.ision  is  include:  ‘or  deleting  unwanted  records.  Thus  i ‘ 
a'  u  r,  w  a  -  a  d  recc-c  carrot  te  ec.tec  to  become  a  oesired  reco'd.  fnowledge  c-f 
cT-IT  111  and  tne  irde  files  use:  in  the  GfC-uT  pact  an e  is  r  ecu  l  red  to  delete 

e:or  os  *  c-r  n  rain  a'.:  associated  ires  files. 


.'war  t  I 


u  a  t  a  ate  ace 


•  c 

►-11  da 

ta  er- tered  are  s 

t c  ♦  e  d  i r  the  a  c  c  r 

o  r-  •'  i  c  t  € 

♦lie.  w  r.  u  m  t  e  r  p  ♦ 

1 

"  ~  c 

t  1 

1  e  s  a  '  e 

used  to 

i  e  e  p  the 

data  ordered  b  .• 

h  c  1  e  n  >j  f 

per,  core,  a r d  stage 

c 

r  t . 

0  7 

■-  e  C  r  o  t 

her  v  a  r 

i  a  1 1  e  *  o  r 

rapid  retrie.al 

o ♦  d? *  r  . 

This  use  of  i n d e 

1 

* 

..  e  s 

5P 

eeds  up 

the  oc-eratior  o * 

t  r  e  grouting  d  a  t 

e  ca:i a: 

e.  but  reccires  seme 

1  ^ 

c 

:  -  *  T_ 

i  : r 

-  1  C  1  si 

5Cpce. 

A  list  c 

*  t'e  inpe.  tiles 

c  '  ■  d  *  '  e 

re-  ires  \aria:les 

1 

C  C  P 

o  *.  -. 

in  f  a  p 1 

6  2  . 

1  -  . 

r  c  a 

o  •  t  r-  e 

oat?  * : r 

r  f"-l  i  J  a  c • s  : ' 

u.  f  ;  . 

•  •  e  time  c-f  this 

ftf-nr 

t  . 

s  o  m  e  1 7 T 

Q  r  C‘  L  t 

w  *:  i  e  s  r  e : 

t]rer  aop'o  i ' a  t  e 

i  .  5  ■*  7 ,  f 

t.tes  c»  storage. 

►  1  = 

?!*  : 

■  '■  t  :  t  0 

b  b  ■:  ‘  * 

.  c  3  t  ,  *  e 

S  OEr  'ills.  w  1  i 

data  tic 

•  e  C  ter  hew  s  1  \  6  r 

1 

i 

-  •  . 

K 

Z  7  ■*  a  r  p  ^ 

j  i "  e  1  ^ 

D  r  r  C  '  >t  f  ’ 

e ,  .  ;  t  » 

pc  ♦  -  r  C 

; *  a  .17  noiec  or 

.  "  : 

t 

*  e  c.  :  e r 

'  :  :  e . 

('-ill 


T 


T 


r.  I  E  '  h  _  A  N  2  [  1  :  F  l  A 


['ju  retrieval 
>  -  c  '■  t'~e  *  er  ,-s 

the  r  ;  i  r  c  H.v  . 

tor  a  rar,  ae  o ; 


d€  r  e ■ a  i 


ana  disc.?.  are  done  automatical  iv 
i  '  F  i  o  u  '  e  •  4  anc  5.  Tno  t  ►>  z  seise 
r . o y r  e  4  i't  t  o r  a  list  o 1  l r i t . a  1 
hole  n  u  r  t  e  r  e  to  be  c'  citel  a  n  o  <  c  ' 


the  selec- 
;  c  t ;  o  n  s  t 


us  l  r, 
i  or  = 

0  r  c  u  t  £1.  ires  and 

statistical 


a  •  o  ’ 

C'SSS'jrpS 

re-:, its.  The  statistical  selectic-  has  three  actions,  tcctaoe  drilled  and 
2"  :•  t  tale  oft  toot  or  hols  0.  hole  tvpe  and  bv  i  r,  dividual  holes,  and  a  bar 
c '  a  :  r  O'  vertical  i  c  o  t  a  o  r  c-  r  i  1  1  e  :  and  o  r  o  u  t  tale.  The  retort  (fy  in  F  i  a  u  r  e 
:  *  :  ;  odes  s  1  <t  r  a  r  \  tables  ard  one  c'sbhi  c  di  sol  av  of  water  ♦' .  ow  versus  grout 
:  a  •  a  <  i  r  s  a  c  i  s  £  ♦  cr  a  sesi'ec  r  a '  c  s  cf  holes.  E:  ac.pl  es  the  tables  ana 
c  1  c  *  s  are  shown  in  A  c  c  s  r  d  i  A . 


Reports 


IT.  The  sy-ra-  .  rec:“  selections  are  1  e%  eo  to  a  hole  number  si  or 
•  r  -  ?  .  1  :■  :  •  e  T  :  intended  to  r  r  o  .  :  r  e  all  date  *  o r  o  -  e  hole  b  . 

:  •  ar  :  i ;  i  e  ‘cr  or:  c>  a  ranee  c  f  r,cl  e  rubbers.  0  c-  *.  i  c  -  2  is  intended  to 

: .  t  t  ■  e  states  r  o ear'  ‘■ole  1  n  tle  desi  r  eo  range  show. r :  tea  rest  its  and 
oats  c*  c  1  i  1  :  n  o  .  c r  s  s  s e  testing  and  pro  l-  tine.  This  listing  should  aid  in 
selecting  o  e  r  m. ;  s  s  l  t  1  e  areas  <cr  C'-illina  or  pressure  testing  or  grouting  in 
a.  cord.?  nee  with  the  c  '  b’  e  c  t  criteria.  Selection  3  provides  a  list  of  water 
-.c-r:  arc  or  out  tale  tv  hole  number  and  staoe  tor  a  desired  range  of  hole  nuc- 
:  s-  s  and  dec-th  inter  .  a  1  to  summa-ice  this  data  tor  a  horizontal  interval, 
cel  set: or  4  i;  discuses o  below.  Selection  5  and  6  produce  a  summary  ot  pay 
: . a  - : i : i e  s  accor  dine  to  the  protect  for*  to-  one  date  or  1 o  r  a  desired  range 
:  -  :  -  *.  a  •; .  S  e  1  e  .  t  i  c  ■  '  c  i  c  \  .  d  e  s  a  evict  1  i  si :  no  c  t  all  o  a .  ou  anti  tv  date  a  c  - 

:  .  ’  a  -  s .  i  •  t  n?  heir  c-  a  -  a  < ;  i  e  :  c  the  current  date. 

r :  c  i  c  •'  c  1  o w  Versus  Saci  s 


l  ' 

:  E  PCU 

;• 

r. 

S 

Cl  EC 

*  i  •.  c 

We 

5' 

o  -■  e  s  s  u  r  e  Flow  anc 

n 

r 

0 

J  t 

t  a 

i  e  i  r  e  a  c  1  s 

cr. 

Stic 

►  i i ne^  oe 

*• 

0 

c 

cc  by 

shat 

:  cr 

c 

n c  hole  r,i!*ter  for 

t 

- 

e 

ho 

1  e 

number  r jr 

c  e 

6  : 

E  *  c  h  i  1 

fi 

t 

r 

f  m  r  c  c 

ends 

w 

C  • 

C  . 

e  and  a i  the  bottom 

r 

: 

es 

■:  h 

slags  '  tru 

c 

•  c  ’  ‘  ICc 

i  s :  a  i  t  o  + 

1 

1 

n .  = 

:  t » 

t 

”  e 

w  a  t  e '  flow  anp  ore 

'J 

♦ 

t  a  > 

e 

i s  a  c  h  s '  are 

-  . 

I  ♦  n:  c  *■  c 

f  i 

G  1  5 

re;u 

r  c  ; 

a 

cccrdinc  tc  t  n e  cri 

t 

8 

- 

1  <5 

D  a 

sec  or  wate 

- 

*  i  .  .  M 

■  r  15  prir 

r 

e  c 

1  T 

the  t 

<?  •  £ 

: 

-  a  second?'-,  hole 

r 

£ 

c 

che 

c 

the  t  r  r  e  s  h  o 

Id 

5  <  r  '  s  ;  ;  ; 

*• 

c 

: 

:  :  i  r  : 

:  r 

a  5  t 

e  - 

;sf  is  chin  tea.  w  r 

c 

*. 

t  1  c 

- 

is  c r  o  :  d e d 

t  c 

'  .  .  *  c  - 

.  ■  re'  C '  1  c 

::e-: 

*  .  c 

t  6 

er  renew  o *  th  e  '  e e 

ter 

s 

blit  s  b  a  :  i  r 

c- . 

t  f  ;  i  t  f.  C  F  t’  *  L  1  i  h  *-  r  :  L  f  U  F  STONtKH^L  3  y  1  »  ;  _  N  I  ►-  *■  ,  k 

N  E  N  o  F  Or  0  F  j  L  ”  I  N  l-  F£FjFTb  A  N  [■  FLj”  S  e  1  e  :  t  i  o r 

c  i  E  _  D  F  E  C  G  F  D  S  FC'F  ONE  £  N '  I F  E  hCuE  -  -  -  -  -  -  -  -  -  -  -  i 

!  Lt  1  Nt  A  hi  [■  G  F  0  0  T  I  N  ‘j  S  U  T  "'■*■>  r  i  FOF  H  0  L  E  FhNGE  -  -  -  -  -  -  E 


►  «  i'FC-oT  T h '  E  TAE-E  -0-  HOLE  AND  DEFTK  INTEFvAl  -  -  3 

"u'.  0-  FLOi-.  0 -  E  A  C  f  £  FC-  H'LlE  FhNGl  (  F  i  5  T  A  T  I  0  N  -  -  -  J 
i- 1 ..  •  FA.  ITEM  FECOFO  Fl:-  SELECTED  DATE-  --------  5 

I  *■  ’  I  '  E  F  F  E  C  0  F  [  S  0  *  K  A  F  ,  f  _  F  D  A  T  E  FANGE  -  -  -  -  -  -  -  -  -  r 

:  -  0  .  ! . T  I T  *  S  J  r.  .'i  A  -  t  ►  F  r.  i  F  F  j  j  E  C  T  ■■  H  0  -  E  F  I  l  t  -  -  -  -  -  - 

'EOT  !  0  lA'A  EN'F'  HI,.  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  c 

F-  E  “  _  - 1 .  *c  jFEF-TING  ;•;*£'  . 9 


F  i  r  r  e  5.  *0'  -ec  1  jr.:  disc. a.  octi  crs 


t  b  r ~  1  V  : 


RoNUNG  TnE  C-'-OUT  f-  A :  t  AGE  PROGRAMS 


SC.  ’  r,  e  G  - G  c 7  data  base  pac  ■  aoe  if.st  b  e  accessed  using  d&ASE  III 
:i  tkire  u  r  t  »  1  a  cciroilec  version  is  available).  It  is  recommended  that  tdf 
R  E  ,  1  d  a  r  s  base  oaciaae  tiles  be  store:  on  a  hard  Gist:  directors  or  sucdire:- 
cr.  t  ti  a  t  car,  be  accessed  bv  dtASE  III.  Once  drASE  III  has  been  invoked  and 
he  cstn  set  tr  the  GRuU  f  data  Case  tiles,  the  c omir-and  to  start  the  prccrer, s 
s  ‘  EC  G  t  C  u  T  1  c  c  r.ct  enter  qi-c-t  es  )  .  At  a  n  v  1 1  it.  e  dvr  mo  execution  o  t  6  f  Z  l1  7 
n  e  escacs  t  e  .■  c  a  •  be  s r  r  v  c  t  to  eit  t:  d  r  A  S  E  III  anc  the  proorairi  can  be  re- 
t  a  r  t  e  r  *■ :  t  n  t  r,  e  a  t  c  -  e  tom  ,-h.  A  c  c-  e  .  c,  t  the  or  opr  a  ms  is  contained  it 

C  C tr  ;  i  :  R . 


r 


* 


¥ 


▼ 


T 


1  £  t  i  e  1  . 

List  O'  [■ r  o ’.J.  i r :  Data  Base  File;  and  File  Structure 

Structure  tor  database  :  Crlhcledat.dbt 


D’  data  records  :  255 

Date  of  last  update  :  0 5 / 0 1  / 6 1 


R  1  £  .  C 

?  i  e  1  d  nar  e 

T  \  o  e  W 

:  dth 

Dec 

1 

F  R  5  j 

Character 

25 

*. 

L  0  C  h  T ION 

Char  act  er 

25 

~ 

STATION 

Character 

10 

A 

'OEELEV 

Numer  i  c 

7 

2* 

c 

Hi .END 

Character 

l  V 

t 

AhGi  E 

Character 

J 

1 

HDD e  e  i  ze 

Character 

e 

E 

LEFNIFFlE 

Char  ac  t  er 

c 

<j 

- 

DEFRDCr 

Character 

c 

u 

1  L 

PRCf'DE? 

Numer  l  c 

c 

J 

i 

1  1 

l  ONE 

Char  acter 

1 

i : 

teeth 

Numeric 

c 

*. 

: 

DTt5TA=T 

Char  ac  t  er 

t 

i L 

DTE  DON? 

Character 

6 

15 

DEE  INTER 

Character 

'r 

!  £ 

stages 

N  u  m  e  r  l  c 

1  T 

0?lFTG 

Numer  l  c 

J 

1 

i  £• 

fir  HOURS 

Numer  i  c 

6 

2 

i  9 

GF  THRS 

Numer  i  c 

0 

2 

:c- 

SACKS 

Numer  i  c 

6 

2 

2  i 

HASTE 

Numer  i  c 

5 

T 

4. 

« ♦  T  c  t 

a .  ** 

167 

E'.raCt 

,r  e  i  cr  database  :  C :  1  o  r  1 

r  It.  r  s  . 

dbt 

N ,  r,  t  e  ' 

c-i  oata  ret 

orbs:  29 

7 

Sate  0 

t  last  u  c  d  a  t  e  :  03/22/ 

6t 

F  l  e  i  c 

Field  n?se 

Type  Width 

De : 

; 

m  0  L  E  N  0 

Character 

10 

2 

ZONE 

Character 

i 

STAGE 

Numer  l  c 

L 

4 

DR. I  NT 

Character 

Q 

c 

angle 

Character 

c 

0 

D*  T  E 

Character 

0 

7 

D  F  L  G  C  6  i 

Numer l c 

J 

; 

c 

D  ?  l  S  U  F  r 

Numeric 

c 

1 

■t 

FED?  IlL 

Numeric 

c 

«  w‘ 

1 

i  . 

I  F  L  D  E  ?  T  H 

Nu « e  r  ic 

c 

<J 

1 

i  i 

j  F  c  E  l  E  '• 

Numeric 

7 

2 

i ; 

S 

Ch  aracter 

~  c 

4  ♦  T  '  * 

s’.  ♦  • 

6  8 

-  c '  •  i  r  ■_  e  c 


(J-  15) 


Table  1  . 


(Continued/ 


7 


Structure  ter  database 

C  :  1  wc 1 oo . ob  t 

Number  ot  data  records 

359 

Date  ot  last  update 

05/01 /St 

field  field  name  Tyoe 

W  i  o  t  n 

Dec 

1  A  C  l  E  N  C 

Character 

10 

:  ZONE 

Character 

1 

3  STAGE 

Numeric 

2 

4  WE  DEE  I  NT 

Character 

9 

5  DATE 

Character 

a 

o  WE  TOTAL 

Character 

5 

7  WFTIME 

Character 

6 

6  WFKETEF 

Cnaracter 

C( 

9  fc'FFLGW 

Character 

c 

J 

i  0  WE  fill  5 

Character 

~  c 

11  we  KIN 

Numeric 

4  1 

12  WEriOdfiS 

Numeric 

J  1 

13  t STM  IX 

Character 

4 

14  G  e  T  f  ?.  E  5 

Numeric 

5  i 

•  *  Total  ♦ * 

95 

Structure  ter  database  :  Cilgrtiog.dbr 
Number  of  data  records  :  1114 

Date  o  t  last  update  :  0  5 / 0 1 / £  t 


Field 

field  name 

T  yoe 

Width 

1 

HOLE  NO 

Character 

10 

L 

ZONE 

Character 

1 

*T 

STAGE 

Numer  i  c 

2 

4 

OR DEE ; n  t 

Cr.ar  ac  ter 

9 

It 

DATE 

ir.  era  cter 

£ 

t 

GET  TIKE 

Character 

4 

T 

2  r.  arscter 

4 

- 

C  E  K  S  A  :  >  s 

Character 

c 

9 

GRTjMEC 

Cr.  aracter 

4 

lv 

C-ETE  ATE 

Character 

4 

1  ' 

b  f :  C  u  '  K  k 

Cr aracter 

4 

i  I 

i  U  *  r  r.  c  w 

Character 

c 

\  Z 

G  F  T  F  h  •  S 

C  r aracter 

-  c 

♦  ♦  Tot 

a  1  *  » 

66 

L  •  t  <  • 


Table  1  .  'Cqm  inee:  • 


Structure  f c 

r  database 

C:lortst3.cJSt 

N  i'  ft  b  e  >  cm  da 

ta  records 

1 1  1 

D  a  t  e  o  ‘  i  a  s  t 

update 

, . e - 1  •  1,6c 

Field  f  j  1 1 o 

h  a  m  a  T  v  r  e 

Width 

Dec 

1 

h  0  l  t  N  0 

Character 

10 

2 

2  GNE 

C  h  i  r  a  c  t  e r 

1 

STAGE 

Nuir  er  i  c 

2 

4 

GRL  Ef  1  N  T 

Character 

9 

c 

J 

DATE 

Character 

6 

0 

GFTHf.SG 

Numeric 

6 

1 

GFTHF.5S 

Numeric 

6 

8 

S  A  l  1  S 

N  u  m  e  r  i  c 

6 

9 

♦  *  Total  *  ♦ 

WASTE 

Numeric 

C 

54 

Structure  tor  database  : 

Ciidaviteir.dbt 

iu  r.ter  c- T  data  records  : 

7 

Cate  C't  ieet  u  c  a  a  t  e  : 

A:  .-OS  'St 

’  i  t  i  C 

r  1  e  1  C  h  <r  (!■  t 

'■•be 

J  n  t  r. 

1 

! T  E  !t 

Character 

0 

2 

N  "  r  r 

Character 

• 

CHAN 

Character 

7 

4 

uMT 

Character 

7 

c 

wl 

FRICE 

Character 

k 

6 

AAOUNT 

Character 

10 

« ♦  T  o  t  a 

1  ** 

6® 

r  t 

l  ■■  e  *  or  data 

tase  :  C :  1  a 

r  t  s  u  it  .  o  t  T 

M  .  "  D  E  - 

data  records  : 

25! 

[•  c  t  e  c- 

*  last  u  :■  o  a  t 

e  :  04  /  *.» 

1  /  66 

Field 

F i e i d  rare 

T  vo  e 

Width 

1 

nCLENC 

Character 

10 

2 

CCf.'E 

Character 

1 

3 

S  T  AG  E 

Numeric 

2 

4 

DEF  I  N T  E  F. 

Ct  a  r  ac  t  er 

9 

c 

J 

W  r  T  D  T  A  L 

Character 

c 

J 

6 

WFliETEF 

Character 

c 

7 

WFFLOW 

Clraracter 

c 

J 

e 

DATEF T 

Character 

Q 

9 

DiTEGf. 

Character 

6 

IV 

E-ACi  S 

Numeric 

fc 

1  1 

GFTFRES! 

Character  ’ 

c 

1  2 

gftff.es: 

Character 

c 

sj 

i  7 

G  -  T  ti  I  >.  i 

[  h  a  r  a  c  :  e  r 

4 

14 

GRTfi;  > ; 

Character 

4 

*  *  let 

c  .  »  ♦ 

"E 

;  r.  f 


l.  e  " 


(J-37) 


Table  1  . 


(Concluded) 


Structure  tor  database  :  C:ltale.dbf 


Number 

of  data  records  : 

77 

Date  of 

last  uodate 

:  0 4  /  0 

1  /  Bo 

Field 

Field  name 

Type 

Width 

Dec 

1 

HOLENO 

Character 

10 

STATION 

Character 

10 

iOFELEv 

Numer i c 

7 

n 

4 

CTRELEV 

Numeric 

7 

o 

5 

BOTEL 

Numer i c 

7 

2 

0 

DEF INTER 

Character 

9 

t 

WIFFLGW 

Character 

C 

•J 

8 

SACKS 

Numer  i  c 

6 

2 

9 

F 

Numeric 

1 

*♦  Tot  a 

1  ♦  ♦ 

6  3 

Structure  -for  database  :  Cilpayoate.dbf 


Number 

of  data  records  : 

76 

Date  of 

last  uodate  :  05/02 

/6fc 

F  i  e  1  o 

Field  name 

Type 

Width 

Dec 

1 

H  0  L  E  N  3 

Character 

10 

ZONE 

Character 

1 

STAGE 

Numer i c 

tL 

4 

DEF  INTER, 

Character 

9 

5 

DATEDR 

Char  acter 

e 

6 

drlglry 

Numer i c 

5 

1 

7 

BRLSURF 

Numer i c 

5 

1 

8 

REDRILL 

Numer i c 

5 

1 

9 

DATEPT 

Character 

B 

10 

WPHGURS 

Numeric 

5 

1  1 

DATEGR 

Character 

9 

t  O 

*  L. 

GF  THR5G 

Numeric 

6 

1  3 

GRTHR33 

Numeric 

6 

2 

1  4 

SACK  S 

Numer  i  c 

6 

L. 

15 

WASTE 

Numer i c 

5 

1 . 

16 

REMARK S 

Character 

15 

**  Total  ** 

1  05 

(Sheet  4  of 


(J-  38) 


Table  2 


Data  File 


LHOLEDhT , D6F 
LHOLEDAT . DEE 
iDfilRm  S.&fcF 
LDRlKMLS.DDF 
LWFLOG . DEE 
LUElDE. DBF 
LGFTLOG.DeF 
LGF.TSTu.DEF 
LGRTSTG. Q&f 
lGETSDA. Df F 
LTAi E. DEF 
IF'AYDATE.  DEF 


List  of  Main  Data  arid  lode.  File  Nanes 


1  n  d  e  v.  File 


tev  In de>.  Variables 


LHOLEDAT. NDX 
LHOlEST  A . NDX 
lDRlFMF  S.NDX 
LDRLDATE. NDX 
LWFLGG.NDX 
LWPDATE.NDX 
lgrtlog.nox 
l&ftst&.ndx 
lgrtdate.ndx 

LGF.TSUM.NDX 
L T At  E . NDX 
LFAADATE. ND) 


HQLENO+  ZONE 
STATION+HOLENO 
HOLENO+ZONE+STR (STAGE, 2,0) 

DATE+HOLENO 

HOLENO+ZONE+STR (STAGE, 2,0) 

DATE+HOLENO 

HOLENO  +  ZONE  +  STR (STAGE, 2,0) +DATE+GRTT I  ME 
HOLENO+ZONE+STR (STAGE, 2,0) 

DATE+HOLENO 

HOLENO+ZONE+STR (ST AGE, 2,0) 

ST  AT ION+HDLENO 
HOLENO 


APPENDIX  A 

EXAMPLES  OF  TABLES  AND  PLOTS 


(J-40) 


¥ 


T 


7 
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936.10 
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1 
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980.00 

0.03 

0.0 
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1 
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994.00 
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0.0 
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0.0 
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0.0 
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0.0 

5+11.25 

LL008T1 

1 

2 

998.75 

960.45 

0. 10 
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1 
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0.0 
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1 
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0.0 
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1 

2 
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0.0 
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CURTIN  8R0UTIN6  STATISTICS 
St«.  4*38.75  to  5*18.75 
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ZONE  1  <30  FT  VERT.) 


TYPE  HOLE 
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DRILLIN6 
ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Pr iaary 

9 

390.7 

33.88 

0.09 

Secondary 

8 

349.2 

2.02 

0.01 

Tertiary 

8 

310. 5 

1.84 

0.01 

Ouaternary 

0 

0. 

0. 

0.00 

Hi  sc. 

0 

0. 

0. 

0.00 
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DRILLING 
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PLACED 
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9 

205.3 

0.68 

0.00 
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8 

175.2 

1.91 

0.01 

Tertiary 

0 

0. 

0. 

0.00 

Ouaternary 

0 

0. 

0. 

0.00 

Hi  sc. 

0 

0. 

0. 

0.00 
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PLACED 
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Prieary 
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0.06 
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16 
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3.93 

0.01 

Terti ary 

8 

310.5 

1.84 

0.01 

Ouaternary 

0 

0. 

0. 

0.00 

Hi  sc. 

0 

0. 

0. 

0.00 

JOB  TOTALS 

42 

1,431.1 

42.33 

0.03 

Figure  A2.  Hole  statistics  by  type  of  hole,  aain  aenu,  selection  7 
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0.03 

954.99 
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4*53.75 

0.01 

964.17 

LL003PP 

4*63.75 

0.01 

979.94 

LL004SS 

4*78.75 

0.03 

954.99 

935.83 

LL005PP 

4*81.25 

0.07 

975.48 

955.44 

935.83 

LL005T1 

4*83.75 

0.05 

964.60 

960.14 

LL00S6S 

4*86.25 

0.01 

955.24 

LL006PP 

4*91.25 

0.23 

976.63 

955.69 

936.08 

LL007PP 

5*01.25 

0.27 

978.85 

955.69 

936.08 

LL00BT2 

5*18.75 

0.01 

983.08 

LL009PP 

0.05 

955.03 

935.78 

Figure  A3.  Hoi*  atatiatica  by  hoi*  nuaber,  aain  *enu,  aelection  7 


( J-43) 


MR  Hn  OF  VERTICM.  IWLL  BEF1N  M  6R0UT  T4U  01  GKOS  06/04/86 

wl£  uuh  mow  id  u am 

ISENh  1,2,3  •  Stiyn  triilatf.  0,1, C  ■  Stipi  for  Sait,  law  feral  Halt  kt  la*.  •  o.! 
CUE  OF  VERTICN.  IBTH  (F)  M  SNXS  IS) 

10  2030403060701080  100 


U001PP  F  1111111111111111 
4*43.75  $ 

LL001SS  F  1111111111111111 

4*40.75  5  40 

LL002PP  F  1111111111111111 
4*53.75$ 

LL002S5  F  1111111111111111 
4*50.75  $ 

U.003W  F  111111111111122: 
4*6175$ 

LL00355  F  1111111111111111 

4*60.75$ 

I1004FP  F  1111111111111111 
4*73.75$ 

U.004SS  F  1111111111111111 
4*78.75  S  40 

ULOOT  F  1111111111111111 
4*01.2  5  4448 
LL006T1  F  111111111111122: 
4*03.2  8  80 

aOOSGS  F  111111111111111! 
4*06.2  5 

LL005T2  F  111111111111122; 
4*0B.2S 

LL006FP  F  1111111111111111 

t  .IN  MC  * 

tmIiO  9 

LL006T1  F  111111111111122! 
4*93.2  S 

U.0066S  F  111111111111111! 
4*96.2  S 

U.006T2  F  111111111111122; 
4*90.2  S 

U.007PP  F  llllllllllllUZ 

KWkl  «F  Q 

LL007T1  F  1111111U11122Z 
5*03.2  S 

U007SS  F  111111111111111 
5*06.2  S 

U.007T2  F  111111111111122 
5*00.2$ 

U.0C0FP  F  111111111111111 
5*11.2  S 

HOOOTl  F  111111111111111 
5*112  S 

moons  f  iuiiiiiiiiiui 

5*16.2  S 


lr///////////////////AVUUVV4U^\UU\l 


r//////////////////////*wusv  v  %  vwwwvvi 


Figure  A4.  Holt  statistics,  bar  graph,  eain  eenu,  eelection  7 
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■JTTOHFSTAE  1 
CONCH  LLtffU.7P,lifiP 
(HEED  LUP.ILTP,  LL8P 


3.97  0.79 
3.85  0.77 


1025 

1727  1.37 
173  1.23 
1732  0.77 
1732  1.51 
1737  1.17 
1747  0.00 
1747  1.51 
1757  1.12 
1007  0.87 
1817  0.79 
1822  0.77 


CUBE  IL006PP 
CONST  TD  ILOOtfP 


0.45  0.45 
1.47  0.37 

1.10  0.24 
I.E  0.18 

1.3  0.12 
0.00  0.08 
0.20  0.03 
0.00  0.01 


HDLDII6  400  PS1 
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DR1LLIW 


DRILL/PRES5  TEST 
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TEST 
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E 
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ig 

INK:  90S!  TARE!  ffH  !  HI  1 

1.00  0.32 


OB 

1.45 

1.0 

3:1 

41.3 

009? 

0.33 

o.» 

(LX 

3el 

41.3 

0900 

0.24 

0.28 

0.28 

3il 

41.3 

0904 

1.35 

1.0 

CHU1A1E  AND  KU 

0900 

1.23 

0.38 

0.09 

3tl 

41.3 

0913 

1.12 

0.35 

0.07 

3cl 

41.3 

0918 

1.03 

0.20 

1.06 

Jil 

41.3 

0923 

0.94 

0.28 

0.06 

3zl 

41.3 

0933 

0.80 

0.44 

0.05 

3x1 

41.3 

0943 

0.07 

0.41 

0.04 

3tl 

41.3 
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0.54 

0.41 

0.04 

3x1 

41.3 
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0.40 

0.19 

0.02 
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0R1LLI* 


DRILL/PRESS  TEST  IBWKS  !  PRESS.!  THC  !  INTER!  CFR  I  TDC  !  TAONC!  905!  TIRE!  UN  !  MI  !  PRESS!  NBMRKS 


8DTT0UF  IOC  2 


ONUTINB  M3T  RBUIRES 


70.2  5.0  0.52  0.10 


IOC  STAGE  DEPTH  INTER 


ORU0YM5  9IFACE  US  90S  INSTE 
0.92  0.00  2.91  0.00 

1.00  0.00  1.00  1.00 


F i gur i 


DEPTH  INTER.  BATE  GALLERY  tfS  BIFACE  WS  9006  HASTE 
1.3-20.5  03/31/06  0.92  0.00  2.91  0.00 

20.5-43.5  04/03/86  1.08  0.00  1.00  1.00 
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sTKMu.  naan  dam,  \u  -  fqmmtum  Mimic  smoky  mus:  now  td  now 

NDLE  01M  new  1ST IIS  DATE  BRUTUS  DATE 


un 

STATIOI 

BiV.  AHELE 
(ft) 

ZOE 

STAS 

INTERVAL 

(It) 

MS 

<fU> 

TOTAL 

te<) 

0FK 

(eft) 

TESTED 

TAOS  nos. 
(Iks)  tpu) 

m 

wo 

MUTE* 

now 

4*71.75 

993.75  27 

1 

1 

1.3-20.5 

52.9 

IE 

0.77 

03/27/14 

2.91  52.1 

2il 

03/31/86 

52.1 

2>1 

1 

2 

20.5-415 

41.7 

1.40 

132 
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1.00  41.3 

3i  1 

04/03/84 

61.3 

3:1 

2 

1 

415-46.4 

70.2 

0.52 

110 

04/15/84 

OTIBL 

LL005T1 

4*81.25 

994.00  27 

1 

1 

1.3-15.7 

44.0 

0.07 

101 

04/24/84 

■JT  KB. 

1 

2 

117-319 

510 

1.90 

0.S 

06/01/84 

1.50 

06/02/84 

1 

3 

33.9-38.2 

54.4 

0.14 

0.17 

05/06/86 

NOT  AIIL 

IXOOSBS 

♦+03.73 

994.00  27 

1 

1 

1.3-415 

54.7 

1.37 

0.27 

04/07/84 

0.43  56.2 

3:1 

04/08/84 

56.2 

3:1 

2 

1 

415-419 

46.2 

0.12 

o.oe 

04/22/86 

NOT  KB. 

LL006T2 

4*04.25 

994.00  27 

1 

1 

1.3-117 

44.0 

0.02 

0.01 

04/24/86 

1ST  KB. 

1 

2 

15.7-38.2 

54.4 

0,36 

0.07 

06/01/84 

IOT  NED. 

ULOW 

4*08.75 

994.M27 

1 

1 

1.3-14.5 

32.5 

11.52 

2.S 

03/27/84 

12.3  32.9 

2tl 

03/31/84 

52.9 

2>1 

1 

2 

19.5-415 

41.7 

0.42 

IE 

04/03/14 

nr  kb. 

2 

1 

415-43.9 

70.2 

1.53 

0.31 

04/15/84 

168  70.3 

3*  1 

04/15/84 

70.3 

3:1 

LL006T1 

4+91.25 

994.00  27 

1 

1 

1.3-15.7 

44.0 

0.13 

0.03 

04/24/86 

KIT  NEB. 

1 

2 

117-30.2 

34.4 

0.44 

0.09 

06/01/86 

un  KB. 

U.0QA85 

4*93.73 

994w«0  27 

1 

1 

1.3-415 

54.7 

0.E 

0.02 

04/07/86 

IOT  KB. 

2 

1 

415-419 

412 

0.27 

0.E 

04/22/84 

NOT  KB. 

LL006T2 

4*44.25 

994.00  27 

1 

1 

1.3-117 

44.0 

0.S 

0.08 

04/24/84 

WT  KB. 

1 

2 

117-312 

54.4 

0.81 

114 

06/01/84 

IOT  KB. 

now 

4*90.73 

994.00  27 

1 

1 

1.3-17.0 

51.5 

130 

1.44 

03/27/84 

15.23  51.2 

2:1 

03/31/84 

31.2 

2:1 

1 

2 

17.0-415 

41.7 

0.12 

0.02 

04/03/84 

NOT  NEB. 

2 

1 

415-45.9 

70.2 

0.45 

0.09 

04/15/84 

IOT  KB. 

Figure  A6.  Drilling  and  grouting  luesary,  report  »inu,  selection  2 
*  Project  Grouting  Program  Data  in  this  report  (p.  61-85) 

(J-46) 


06/04/86 

PRESSURE  FLOW  AND  8R0UT  TAKE  FOR  HOLE  AND  DEPTH  RAN6E  SHOWN 

HOLE  RANGEt  LL001PP  -  LL009PP 
DEPTH  RAN6E:  15.0-  30.0 


HOLE  NO. 

INTERVAL,  FT 

WATER  CFH 

TAKE,  SKS 

DATE  PT 

DATE  6R 

LL001PP 

1.3-43.5 

0.10 

0.00 

03/27/86 

NOT  REO. 

LL001SS 

1.3-43.5 

0.26 

0.85 

04/07/86 

04/08/86 

LL002PP 

1.3-33.2 

0.43 

0.33 

03/27/86 

03/31/86 

LL002SS 

1.3-47.5 

0.22 

0.08 

04/07/86 

04/08/86 

LL003PP 

1.3-15.5 

0.94 

0.33 

03/27/86 

03/27/86 

LL003PP 

15.5-43.5 

0.02 

0.00 

04/03/86 

NOT  REO. 

LL003SS 

1.3-43.5 

0.08 

0.00 

04/07/86 

NOT  RED. 

LL004PP 

1.3-43.5 

0. 14 

0.00 

03/27/86 

NOT  REO. 

LL004SS 

1.3-43.5 

0.33 

0.66 

04/07/86 

04/08/86 

LL005PP 

1.3-20.5 

0.77 

2.91 

03/27/86 

03/31/86 

LL005PP 

20.5-43.5 

0.32 

1.00 

04/03/86 

04/03/86 

LL005SS 

1.3-43.5 

0.27 

0.43 

04/07/86 

04/08/86 

LL005T1 

1.3-15.7 

0.01 

0.00 

04/24/86 

NOT  REB. 

LL005T1 

15.7-33.9 

0.38 

1.50 

05/01/86 

05/02/86 

LL005T2 

1.3-15.7 

0.01 

0.00 

04/24/86 

NOT  REB. 

LL005T2 

15.7-38.2 

0.07 

0.00 

05/01/86 

NOT  REO. 

LL006PP 

1.3-19.5 

2.30 

12.28 

03/27/86 

03/31/86 

LL006PP 

19.5-43.5 

0.08 

0.00 

04/03/86 

NOT  REB. 

LL006SS 

1.3-43.5 

0.02 

0.00 

04/07/86 

NOT  REB. 

LL006T 1 

1.3-15.7 

0.03 

0.00 

04/24/86 

NOT  REB. 

LL006T1 

15.7-38.2 

0.09 

0.00 

05/01/86 

NOT  REB. 

LL006T2 

1.3-15.7 

0.08 

0.00 

04/24/86 

NOT  REB. 

LL006T2 

15.7-38.2 

0.16 

0.00 

05/01/86 

NOT  REB. 

LL007PP 

1.3-17.0 

1.66 

15.23 

03/27/86 

03/31/86 

LL007PP 

17.0-43.5 

0.02 

0.00 

04/03/86 

NOT  REB. 

LL007SS 

1.3-43.5 

0.01 

0.00 

04/07/86 

NOT  REB. 

LL007T1 

1.3-15.1 

0.01 

0.00 

04/25/86 

NOT  REB. 

LL007T1 

15. 1-38.2 

0.04 

0.00 

05/01/86 

NOT  REB. 

LL007T2 

1.3-16.3 

0.04 

0.00 

04/25/86 

NOT  REB. 

LL007T2 

16.3-39.3 

0.05 

0.00 

05/01/86 

NOT  REB. 

LLOOBPP 

1.3-19.9 

1.86 

0.15 

03/27/86 

03/31/86 

LL008PP 

19.9-43.5 

0.01 

0.00 

04/03/86 

NOT  REB. 

LL00BS8 

1.3-51.1 

0.06 

0.00 

04/07/86 

NOT  REB. 

LL008T1 

1.3-20.0 

0.07 

0.00 

04/25/86 

NOT  REB. 

LL008T1 

20.0-43.5 

0.10 

0.00 

05/01/86 

NOT  REB. 

LL008T2 

1.3-21.8 

0.07 

0.34 

04/25/86 

04/25/86 

LL008T2 

21.8-47.7 

0.02 

0.00 

05/01/86 

NOT  REB. 

LL009Pf 

1.3-54.4 

0.21 

3.65 

03/27/86 

03/31/86 

Figure  A7.  Water  and  grout  take  table,  report  unu.  selection  3 
*  Project  Grouting  Program  Data  in  this  report  (p.  86-95) 


( J-47) 


05/27/86 


STONEWALL  JACKSON  BAN 

PLOT  Of  WATER  PRESSURE  TAKE  ICFNI  VERSUS  GROUT  TAKE  (SACKS) 


LL001PP  LLOO'SS  LL0O2PP  LL002SS  LL003PP  LL003SS  LL004PP  LL004SS  IL005PP  LL005T1 
4*38.75  4*43.75  4*48.75  4*53.75  4*58.75  4*63.75  4*68.75  4*73.75  4*78.75  4*81.25 
992.59  992.59  992.59  992.59  992.60  992.59  992.59  992.59  992.60  992.85 


990* 

1 

1 

I 

985* 

> 

i 

l 

980+ 

0.949 

0.3 

t 

975* 

0.779 

970* 

l 

965* 

| 

0.439 

0.3 

t 

960* 

t 

1 

955*  0.10 

N/R  0.269 

0.9  0.13 

N/R 

0.02 

N/R  0.08 

N/R  0.14 

N/R  0.339 

0.7  0.329 

!  0.10 

N/R 

0.229 

0.1 

950+ 

945* 

1 

940* 

_ 

‘ 

:  0.13 

N/R  0.271 

N/R  0.259 

0.1  0.05 

N/R  0.06 

N/R  0.06 

N/R  0.239 

1.0  0.10 

1.0  ♦ 


LEGEND:  I  *  FLOW  >«  0.'2,  *  *  SACKS  >  5.0  (Euludes  PP  Holes) 
VALUES  SHOWN  ARE  ROUNDED  TO  NEAREST  DEC  INAL  SHOWN 


Figure  A8.  Plot  of  flow  and  tacks  at  bottoa  of  stage,  report  aenu,  selection  4 


’T 


T 


M/M/Si 


FOUMATIOH  MILLIM  AM  GROUTING 
Daily  F«y  ItM  Record 

PROJECT J  STOK MAU  JACKSON  MR 


DATE:  02/20/84  TO  03/02/84 
SHIFT: 


ItM  No.  !  48i-l  !  4B-t-2  I  I  48i  I  48-f  !  48-h-l  !  48-h-2  !  48-i  !  t  41-j  ! 

Drill  !  trill  i  Radrill i  I  i  Placing!  Placing!  Ceeent  I  I  Additional!  Rtevts 

!  firt.  Hold  firt.  Hold  Srout  I  Drill  I  Prm.  I  front  I  Grout  I  io  i  Grout  I 

!  Gil  lory  i  Surf  ico  I  Holt*  !  Eiylor.!  Testiigt  Gallery!  SorfKd  Grout  i  Unto  1  Pipe  I 

Mol  ■  Ho.  i  (ft)  !  (ft)  i  (ft)  I  (ft)  I  (hr)  !  (hr)  I  (hr)  !(cu.ft.)t(cu.ft.H  (id  t 


6C002 

83.0 

0.0 

0.0 

0.00 

0.00 

0.00 

0.00 

0.00 

LL013FF 

74.7 

0.0 

47.9 

1.09 

4.54 

0.00 

17.25 

8.14 

LL014PP 

73.3 

0.0 

2.0 

0.34 

2.55 

0.00 

70.55 

0.0ft 

LL013FF 

77.0 

0.0 

2.0 

0.43 

3.98 

0.00 

19.40 

0.00 

LLG14FP 

73.8 

0.0 

2.0 

0.43 

4.10 

0.00 

18.45 

0.00 

LL0I7PP 

74.7 

0.0 

2.0 

0.51 

1.25 

0.00 

14.  M 

0.00 

LL01GPP 

74.5 

0.0 

2.0 

0.34 

l.SI 

0.00 

10.92 

0.00 

L1019PP 

75.1 

0.0 

2.0 

0.23 

1.43 

0.00 

8.13 

0.00 

LL020FP 

49.1 

0.0 

2.0 

0.51 

1.27 

0.00 

24.39 

14.38 

U.021PP 

44.5 

0.0 

2.0 

0.43 

4.92 

0.0ft 

44.14 

13.44 

RF001SS 

41.5 

0.0 

0.0 

0.51 

1.23 

0.0ft 

3.24 

0.00 

RF002SS 

43.2 

0.0 

4.0 

0.77 

2.33 

0.00 

19.13 

0.00 

AF003SS 

43.0 

0.0 

2.0 

0.87 

3.59 

0.00 

13.12 

0.00 

RF004SS 

42.4 

0.0 

2.0 

0.35 

1.28 

0.00 

2.17 

0.00 

RF005SS 

42.4 

0.0 

2.0 

0.35 

1.83 

0.00 

3.48 

0.00 

RF004SS 

41.5 

0.0 

2.0 

0.43 

0.50 

0.00 

0.54 

0.00 

RR030SS 

74.8 

0.0 

0.0 

0.34 

0.75 

0.00 

1.44 

0.00 

RM31SS 

70.5 

0.0 

2.0 

0.59 

2.13 

0.0ft 

17.34 

0.00 

M032SS 

70.0 

0.0 

2.0 

0.39 

0.33 

0.00 

0.44 

0.00 

RR033SS 

44.7 

0.0 

0.0 

0.34 

0.00 

0.00 

0.00 

0.00 

RRQ349S 

45.5 

0.0 

0.0 

0.35 

3.05 

0.0ft 

9.70 

0.00 

RR033SS 

40.4 

0.0 

2.0 

0.35 

1.18 

0.00 

1.82 

4.42 

RR434SS 

58.5 

0.0 

2.0 

0.35 

0.77 

0.00 

1.11 

0.00 

TOTALS 

1584.5 

0.0 

83.9 

10.52 

45.33 

0.00 

325.48 

42.40 

Figure  A9.  Pay  iteo  record  for  dote  range,  earn  Menu,  selections  5  and  6 


(J-49) 


rage  Ho.  i 
Hi/04/14 

STONE  NALL  JACKSON  DM 
Grouting  Data 

NT  ITER  QUANTITIES  ACCUH.  TO  AATE 


MOLE 

NUMBER 

STATION 

ZONE 

MTE 

STARTED 

MTE 

C8VLETE 

NO. 

STAGES 

MILL 

FT 

PRESS. 

TEST 

HRS 

GROUT 

HRS 

8N0UT 

SACKS 

HASTE 

SACKS 

6C001 

1+11. so 

0 

05/12/14 

03/12/84 

1 

107.0 

0.00 

0.00 

0.00 

0.00 

6C002 

1+42.00 

0 

02/24/14 

02/24/M 

1 

83.0 

0.00 

0.00 

0.00 

0.00 

SCOOT 

4+S4 

0 

05/14/14 

05/ 14/M 

1 

42.5 

0.00 

0.00 

0.00 

0.00 

SC  004 

5+70 

0 

05/14/84 

0S/14/M 

1 

77.1 

0.00 

1.45 

4.00 

0.00 

SC005 

4+17 

0 

03/14/84 

1 

87.8 

0.00 

1.42 

13.40 

1.00 

LA001PP 

5+01 

1 

04/03/84 

1 

20.7 

0.00 

0.00 

0.00 

0.00 

UW02PP 

S+Si 

1 

04/03/84 

1 

20.2 

0.17 

0.00 

0.00 

0.00 

LP003PP 

4+22.25 

1 

04/15/84 

04/17/M 

1 

34.2 

0.17 

0.43 

0.80 

0.00 

LF001PP 

7+32.73 

1 

03/12/84 

03/24/M 

1 

12.7 

0.50 

2.22 

10.30 

0.00 

LF001PP 

7+32.73 

2 

04/14/84 

04/ 18/M 

1 

21.4 

0.17 

2.33 

22.18 

0.00 

LF001SS 

7+32.54 

1 

04/08/84 

04/08/M 

1 

37.4 

0.17 

1.47 

5.18 

0.00 

LFOOISS 

7+32.54 

2 

04/22/84 

1 

21.4 

0.17 

0.00 

0.00 

0.00 

IF002PP 

7+32.80 

1 

03/12/84 

03/24/M 

2 

34.4 

0.51 

0.25 

0.40 

0.00 

LF002PP 

7+32.80 

2 

04/14/84 

04/17/M 

1 

21.3 

0.17 

0.00 

0.00 

0.00 

LF002SS 

7+33.27 

1 

04/08/84 

04/08/M 

1 

37.5 

0.24 

0.42 

0.72 

0.00 

LF002SS 

7+33.27 

2 

04/22/84 

1 

21.3 

0.24 

0.00 

0.00 

0.00 

LFOOIPP 

7+33.70 

1 

03/12/84 

03/24/M 

2 

34.4 

0.51 

0.42 

0.55 

0.00 

LFOOJPP 

7+33.70 

2 

04/14/84 

04/17/M 

1 

21.3 

0.17 

0.00 

0.00 

0.00 

LFOOISS 

7+34.22 

1 

04/00/84 

04/08/M 

1 

37.5 

0.17 

0.17 

0.10 

0.00 

LFOOISS 

7+34.22 

2 

04/21/84 

1 

21.3 

0.17 

0.00 

0.00 

0.00 

LF004PP 

7+35 

1 

03/10/84 

03/24/M 

2 

38.1 

0.51 

2.15 

0.85 

0.00 

LF004PP 

7+35 

2 

04/14/84 

04/17/M 

1 

21.2 

0.17 

0.00 

0.00 

0.00 

LF0O4SS 

7+35 

1 

04/03/84 

04/08/M 

1 

38.1 

0.22 

0.48 

0.71 

0.00 

LF004SS 

7+35 

2 

04/21/84 

I 

21.2 

0.24 

0.00 

0.00 

0.00 

LF005PP 

7+35 

l 

03/07/84 

03/27/M 

2 

37.5 

0.34 

0.50 

1.17 

0.00 

LF005PP 

7+35 

2 

04/14/84 

04/17/M 

1 

21.3 

0.17 

0.00 

0.00 

0.00 

LFOOSSS 

7+35 

1 

04/03/84 

04/08/M 

1 

37.0 

0.17 

0.17 

o.w 

0.00 

LF005SS 

7+35 

2 

04/21/84 

1 

21.3 

0.17 

0.00 

0.00 

0.00 

LF004PP 

7+35 

1 

03/07/84 

03/27/M 

2 

34.7 

0.34 

0.83 

1.44 

0.00 

LFOOAPP 

7+35 

2 

04/13/84 

04/ 17/M 

1 

21.4 

0.17 

0.00 

0.00 

0.00 

LF006SS 

7+35 

l 

04/03/84 

04/00/M 

1 

37.0 

0.24 

1.42 

2.48 

0.00 

LFOOiSS 

7+33 

2 

04/21/84 

1 

20.8 

0.17 

0.00 

0.00 

0.00 

LF007W 

7+35 

1 

03/07/84 

03/24/M 

2 

37.0 

0.34 

0.00 

0.00 

0.00 

LF007PP 

7+35 

2 

04/15/84 

04/17/M 

1 

21.1 

0.17 

0.00 

0.00 

0.00 

LF007SS 

7+33 

t 

04/03/84 

04/08/M 

1 

37.3 

0.17 

0.00 

0.00 

0.00 

LF007SS 

7+35 

2 

04/21/84 

04/23/M 

I 

21.3 

0.17 

1.00 

1.43 

0.00 

LFOOSPP 

7+33 

l 

03/07/84 

03/27/M 

2 

38.0 

0.34 

1.47 

2.45 

2.81 

LFOOOPP 

7+35 

2 

04/15/84 

04/ 17/M 

1 

21.0 

0.17 

1.33 

7.07 

0.00 

LFOOSSS 

7+33 

1 

04/03/84 

04/00/M 

1 

30.1 

0.17 

2.02 

3.43 

1.03 

LFOOSSS 

7+33 

2 

04/21/84 

1 

22.4 

0.17 

0.00 

0.00 

0.00 

LFOOW 

7+33 

1 

03/07/84 

03/24/M 

2 

41.0 

0.42 

1.50 

3.43 

0.00 

LFQOW 

7+35 

2 

04/15/84 

1 

23.1 

0.17 

0.00 

0.00 

0.00 

LL001PP 

4+31.75 

l 

03/23/84 

03/27/M 

1 

42.2 

0.17 

0.00 

0.00 

0.00 

LL001PP 

4+38.75 

2 

04/11/84 

04/17/M 

2 

24.4 

0.34 

0.00 

0.00 

0.00 

LL001SS 

4+43.75 

1 

04/04/84 

04/07/M 

1 

42.2 

0.24 

0.47 

0.85 

0.00 

LLOOiSS 

4+43.75 

2 

04/17/84 

04/22/M 

1 

22.4 

0.24 

1.00 

0.78 

0.00 

Totals  appear  on  last  page  of  printed  table 
Figure  AlO.  Pay  quantity  sueeary  f roe  project-hole  file,  eain  eenu,  selection  7 

( J-50) 


CURTIN  GROUTING  STATISTICS 


04/21/87 


Sta.  0+92  to  7+78.5 


f 

' 

Holes 

numbered  GC001 

thru  VVG16PP 

ZONE  1  (30  FT 

VERT.  ) 

7 

NO. 

DRILLING 

SACKS 

SACKS  PER 

TYPE  HOLE 

HOLES 

ROCK  LF 

PLACED 

FT  ROCK 

Primary 

114 

4,629.00 

790.49 

0.17 

Secondary 

102 

4,174.50 

179.83 

0.04 

Tertiary 

49 

2,439.70 

61.36 

0.03 

r 

Quaternary 

10 

498.30 

3.25 

0.01 

Misc . 

8 

0.00 

22.60 

NO  CALC 

ZONE  2  (20  FT 

VERT. ) 

NO. 

DRILLING 

SACKS 

SACKS  PER 

TYPE  HOLE 

HOLES 

ROCK  LF 

PLACED 

FT  ROCK 

Primary 

85 

1,804.80 

637.92 

0.35 

Secondary 

83 

1 , 746.90 

53.51 

0.03 

Tertiary 

0 

0.00 

0.00 

0.00 

! 

Quaternary 

0 

0.00 

0.00 

0.00 

j 

M 1  SC  . 

0 

0.00 

0.00 

0.00 

1 

\ 

\ 

ZONE  1  S  2  TOTALS 

NO. 

DRILLING 

SACKS 

SACKS  PET 

l 

TYPE  HOLE 

HOLES 

ROCK  LF 

PLACED 

FT  ROCK 

k 

>  l 

Primary 

114 

6,433.80 

1,428.41 

0.22 

Secondary 

102 

5,921.40 

233.34 

0.04 

Tertiary 

49 

2,439 . 70 

61.36 

0.03 

k 

Quaternary 

10 

498.30 

3.25 

0.01 

Misc  . 

8 

0.00 

22.60 

NO  CAL 

JOB  TOTALS 

283 

*  15,293.20 

*1,748.96 

0.11 

*  Does  not  include  redrill.  *  Does  not  include  backfill  or 

waste . 


(J-51) 


T 


CURTIN  GROUTING  STATISTICS 

04/21/87 

Sta.  7+32.56  to  7+35 
Holes  rubbered  LF001PP  thru  LF009PP 


ZONE  1  (30  FT  VERT.) 


type  hole 

NO. 

HOLES 

DRILLING 

rock  lf 

SACKS 

PLACED 

SACKS  PER 

FT  ROCK 

Primary 

Q 

337.00 

30.01 

0.09 

Secondary 

8 

298.70 

13.41 

0.04 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Misc  . 

0 

0.00 

0.00 

0.00 

ZONE  2  (20 

FT  VERT. ) 

type  hole 

NO. 

HOLES 

DRILLING 
ROCX  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

Q 

193.90 

29.25 

0.15 

Secondary 

8 

171.00 

1.43 

0.01 

Ter  t  ury 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Ml  sc . 

0 

0.00 

0.00 

0.00 

ZONE  l  & 

2  TOTALS 

TYPE  HOLE 

NO. 

HOLES 

DRILLING 
ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Pr  nary 

9 

530.90 

59.26 

0.11 

Secondary 

8 

469.70 

14.84 

0.03 

Ter  t  iary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

M  1  SO  . 

0 

0.00 

0.00 

0.00 

JOB  TOTALS 

17 

l.OOO.bO 

74.10 

0.07 

(J-52) 


CURTIN  GROUTING  STATISTICS 

04/21/87 

Sta.  4+38.75  to  7+33.75 
Holes  numbered  LL001PP  thru  LL030SS 


ZONE  1  (30  FT  VERT. ) 


TTPE  HOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

30 

1,459.70 

384.58 

0.26 

Secondary 

30 

1,454.90 

94.63 

0.07 

Ter  t  lary 

36 

1,779.50 

39.36 

0.02 

Quaternary 

6 

325.40 

3.25 

0.01 

M  i  s  c  . 

0 

0.00 

0.00 

0.00 

ZONE  2  (20  FT  VERT. 

.) 

NO  . 

DRILLING 

SACKS 

SACKS  PER 

TYPE  HOLE 

HOLES 

ROCK  LF 

PLACED 

FT  ROCK 

Primary 

30 

616.60 

385.73 

0.b3 

Secondary 

30 

614.50 

27.46 

0.04 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

M  1  SC  . 

0 

0.00 

0.00 

0.00 

ZONE  1  &  2  TOTALS 

TYPE  MOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primwy 

30 

2,076.30 

770.31 

0.37 

Secondary 

30 

2,069.40 

122.09 

0.06 

Tertiary 

36 

1,779.50 

39.36 

0.02 

Quaternary 

6 

325.40 

3.25 

0.01 

Misc . 

0 

0.00 

0.00 

0.00 

JOB  TOTALS 

102 

6,250.60 

935.01 

0.15 

>  . . i  .. 


( J—  53) 


r 


CURTIN  GR0UTIN6  STATISTICS 

04/21/87 

Sta.  7+40.9  to  7+40.9 

Holes  numbered  LS001PP  thru  LS001PP 


ZONE  1  (30  FT  VERT.) 


TYPE  HOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

1 

18.40 

0.51 

0.03 

Secondary 

0 

0.00 

0.00 

0.00 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Ml  sc . 

0 

0.00 

0.00 

0.00 

ZONE  2  (20  FT  VERT. 

.) 

NO. 

DRILLING 

SACKS 

SACKS  PER 

TYPE  HOLE 

HOLES 

ROCK  LF 

PLACED 

FT  ROCK 

Primary 

0 

0.00 

0.00 

0.00 

Secondary 

0 

0.00 

0.00 

0.00 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Mi  sc . 

0 

0.00 

0.00 

0.00 

ZONE  1  &  2  TOTALS 

TYPE  tifttE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

1 

18.40 

0.51 

0.03 

Secondary 

0 

0.00 

0.00 

0.00 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Misc  . 

0 

0.00 

0.00 

0.00 

JOB  TOTALS 

1 

18.40 

0.51 

0.03 

(J-54) 


Ljm  > 


CURTIN  GROUTING  STATISTICS 


04/21/8 7 


Sta.  5+81  to  6+22.25 

Holes  numbered  LD001PP  thru  LD003PP 
ZONE  1  (30  FT  VERT.  ) 


TYPE  HOLE 

NO. 

HOLES 

DRILLING 
ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

3 

93.10 

0.80 

0.01 

Secondary 

0 

0.00 

0.00 

0.00 

Tertiary 

0 

0.00 

0.00 

0.00 

Qua  ternary 

0 

0.00 

0.00 

0.00 

Wise. 

0 

0.00 

0.00 

0.00 

ZONE  2  (20 

FT  VERT 

.) 

TYPE  HOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Pr  unary 

0 

0.00 

0.00 

0.00 

Secondary 

0 

0.00 

0.00 

0.00 

Tertiary 

0 

0.00 

0.00 

0,00 

Quaternary 

0 

0.00 

0.00 

0.00 

Misc . 

0 

0.00 

0.00 

0.00 

ZONE  1  &  2 

TOTALS 

TYPE  HOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

3 

93.10 

0.80 

0.01 

Secondary 

0 

0.00 

0.00 

0.00 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Misc . 

0 

0.00 

0.00 

0.00 

JOS  TOTALS 

3 

93.10 

0.80 

0.01 

(J-55) 


CURTIN  GROUTING  STATISTICS 


04/21/8? 


Sta.  1+25  to  1+27.34 

Holes  numbered  RF001PP  thru  RF010PP 
ZONE  1  (30  FT  VERT.  ) 


TYPE  HOLE 

NO. 

HOLES 

DRILLING 
ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

10 

409.60 

62.60 

0.15 

Secondary 

9 

365.00 

34.91 

0.10 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Misc . 

0 

0.00 

0.00 

0.00 

ZONE  2  (20 

FT  VERT.  ) 

TYPE  HOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

10 

231.20 

215.67 

0.93 

Secondary 

9 

205.80 

9.39 

0.05 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Misc . 

0 

0.00 

0.00 

0.00 

ZONE  1  &  2 

TOTALS 

TYPE  HOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

10 

640.80 

278.27 

0.43 

Secondary 

9 

570.80 

44.30 

0.08 

Ter  tiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Misc . 

0 

0.00 

0.00 

0.00 

JOB  TOTALS 

19 

1,211.60 

322.57 

0.27 

( J-56) 


T 


CURTIN  GROUTING  STATISTICS 


04/21/87 


Sta.  1+26.25 

to  4+73.75 

Holes 

numbered  RROOIPP 

thru  RR036T1 

ZONE  1  (30  FT 

VERT. ) 

NO. 

DRILLING 

SACKS 

SACKS  PER 

TYPE  HOLE 

HOLES 

ROCK  LF 

PLACED 

FT  ROCK 

Primary 

36 

1,560.80 

219.87 

0.14 

Secondary 

36 

1,570.60 

32  95 

0.02 

Tertiary 

13 

660.20 

22.00 

0.03 

Quaternary 

4 

172.90 

0.00 

0.00 

M  i  s  c  . 

0 

0.00 

0.00 

0.00 

ZONE  2  (20  FT 

VERT. ) 

NO. 

DRILLING 

SACKS 

SACKS  PER 

TYPE  HOLE 

HOLES 

ROCK  LF 

PLACED 

FT  ROCK 

Pr imary 

36 

763.10 

7.27 

0.01 

Secondary 

36 

755.60 

15.23 

0.02 

T  e  r  t  i  a  r  y 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Misc . 

0 

0.00 

0.00 

0.00 

ZONE  1  &  2  TOTALS 

NO. 

DRILLING 

SACKS 

SACKS  PER 

TYPE  HOLE 

HOLES 

ROCK  LF 

PLACED 

FT  ROCK 

Primary 

36 

2,323.90 

227.14 

0.10 

Secondary 

36 

2,326.20 

48.18 

0.02 

Tertiary 

13 

660.20 

22.00 

0.03 

Quaternary 

4 

172.90 

0.00 

0.00 

Misc . 

0 

0.00 

0.00 

0.00 

JOB  TOTALS 

89 

5,483.20 

297.32 

0.05 

(J-57) 


CURTIN  GROUTING  STATISTICS 


04/21/87 


Sta.  0+92  to  1+11.50 

Holes  numbered  RS001PP  thru  RS008SS 
ZONE  1  (30  FT  VERT. ) 


TYPE  HOLE 

NO. 

HOLES 

DRILLING 
ROCK  LF 

SACKS 

PLACED 

sacks  per 

FT  ROCK 

Primary 

8 

367.30 

6 . 66 

0.02 

Secondary 

8 

289.70 

0.00 

0.00 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Misc . 

0 

0.00 

0.00 

0.00 

ZONE  2  (20 

ET  VERT. ) 

TYPE  HOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACK  S 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

0 

0.00 

0.00 

0.00 

Secondary 

0 

0.00 

0.00 

0.00 

Tertiary 

0 

0.00 

0.00 

0.00 

Qua  ternary 

0 

0.00 

0.00 

0.00 

Hi  sc . 

0 

0.00 

0.00 

0.00 

ZONE  I  &  2 

totals 

type  HOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 

FT  ROCK 

Primary 

8 

367.30 

6.66 

0.02 

Secondary 

8 

289.70 

0.00 

0.00 

Ter  tiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Misc . 

0 

0.00 

0.00 

0.00 

JOB  TOTALS 

16 

657.00 

6 . 66 

0.01 

( J-58) 


CURTIN  GROUTING  STATISTICS 

04/21/87 

Sta.  1+44  to  7+01 


Holes 

numbered  VV001PP 

thru  VV016PP 

ZONE  1  (30  FT  VERT 

.  ) 

TYPE  HOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Pr laary 

7 

209.10 

37.11 

0.18 

Secc:1  .ary 

0 

0.00 

0.00 

0.00 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

Misc . 

0 

0.00 

0.00 

0.00 

ZONE  2  (20  FT  VERT 

.  ) 

TYPE  HOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

0 

0.00 

0.00 

0.00 

Secondary 

0 

0.00 

0.00 

0.00 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

O.OC 

0.00 

M  1  SC  . 

0 

0.00 

0.00 

0.00 

ZONE  I  &  2  TOTALS 

TYPE  HOLE 

NO. 

HOLES 

DRILLING 

ROCK  LF 

SACKS 

PLACED 

SACKS  PER 
FT  ROCK 

Primary 

7 

209.10 

37.11 

0.18 

Secondary 

0 

0.00 

0.00 

0.00 

Tertiary 

0 

0.00 

0.00 

0.00 

Quaternary 

0 

0.00 

0.00 

0.00 

M 1  s  c  . 

0 

0.00 

0.00 

0.00 

JOB  TOTALS 

7 

209.10 

37.11 

0.18 

(J-59) 


r 


CURTIN  GROUTING  STATISTICS  BY  HOLE  NUMBER 


04/13/87 

Rings  of  Hols  Nu«b»r»  from  i  0C001  to  W016PP 

For  Average  aacka/Ft  v*Uit  oF  i 


1 .  u 


HOLE 

SACKS 

ELEV.  OF 

NUMBER 

STATION 

PER  FT 

MAJOR  TAKE 

NF  004PP 

1  ♦23 

4.  190 

1018.97  1013.62 

RKOOoPP 

1+25 

O.  180 

1049.37 

RF007PP 

1  >23 

•1.  300 

1045. 37 

RR036PP 

1  •*■3-3.  73 

0.390 

1021 . 20 

RR023PP 

2-*  38.  75 

O.  130 

993. 23 

RR«X»5FP 

4+ 30. 73 

0.  330 

974. 79 

RR0O3F'F‘ 

4+56 

0.840 

982.17  977.71 

1  .LOO  /PP 

3+01 . 23 

O.  270 

978.83 

1  L  • )  1  7F*P 

3+33. 73 

O.  320 

973. 71 

LL  >  U  4PF‘ 

3+70 

1.080 

937.58  940.37 

LLU21PP 

6*43. 73 

1.  130 

977.80 

l L023PP 

6+61 

1.490 

1034.78  1002.17 

1.  L.024PP 

6  + / 3 . 73 

1 . 330 

987.32 

1  L029FP 

; *23. 73 

2.230 

1 009 . 65 

t  S004PP 

7+33.8 

1.360 

1067.03 

I 

I 


\ 


( J-60) 


04/21/87 

SrONEMALL  JACKSON  OAH,  NV  -  FOUNDAf ION  GROUTING  SUMMARY  HOLES:  LD001PP  10  VV016PP 


HOLE 

NUMBER 

STATION 

ELEV.  ANGLE 
(ft) 

ZONE 

STAGE 

DEPTH 

INTERVAL 

(ft) 

PRESSURE  TESTING 
PRESS  TOTAL  CFM 
(psi)  (c  f)  (cfi) 

DATE 

TESTED 

GROUTING 
TAKE  PRESS, 
(sks)  (psi) 

MIX 

(N/C) 

DATE 

GROUTED 

RS005SS 

0+92 

1102.00  0 

1 

1 

21.0-48.0 

25.6 

b.10 

0.02 

05/07/86 

NOT  REQ. 

RS005PP 

0+94.50 

1102.00  0 

I 

1 

21.0-82.0 

40.3 

0.88 

0.18 

05/02/86 

NOT  REQ. 

RS007PP 

0+% 

1102.00  20 

1 

1 

22.3-51.0 

25.6 

0.35 

0.07 

05/02/86 

NOT  REQ. 

RS008SS 

0+96 

1102.00  45 

1 

1 

29.7-44.5 

18.5 

0.22 

0.04 

05/07/86 

NOT  REQ. 

RS004SS 

0+97 

1102.00  0 

1 

1 

21.0-48.0 

25.6 

0.05 

0.01 

05/07/86 

NOT  REQ. 

RSOObSS 

0+97 

1102.00  15 

1 

1 

21.7-49.6 

25.6 

0.44 

0.09 

05/07/86 

NOT  REQ. 

RS008PP 

0+97 

1102.00  35 

1 

1 

25.6-51.2 

23.0 

0.17 

0.03 

05/02/86 

NOT  REQ. 

RSOOePP 

O+'+S 

1102.00  10 

1 

1 

21.3-48.7 

25.6 

0.04 

0.01 

05/02/86 

NOT  REQ. 

RS007SS 

0+98 

1102.00  25 

1 

1 

23.2-53.0 

25.6 

0.12 

0.02 

05/07/86 

NOT  REQ. 

RS004PP 

0+99. 50 

1102.00  0 

1 

1 

21.0-82.0 

40.3 

0.77 

0.15 

05/02/86 

NOT  REQ. 

R5003SS 

1+02 

1102.00  0 

1 

1 

21.0-82.0 

40.3 

0.35 

0.07 

05/07/86 

NOT  REQ. 

RS003PP 

1+04.50 

1102.00  0 

1 

1 

21.0-82.0 

40.3 

2.31 

0.46 

05/02/86 

6.66  50.1 
55.0 

2:1 

3:1 

05/02/86 

RS002SS 

1+07 

1102.00  0 

1 

1 

21.0-82.0 

40.3 

0.85 

0.17 

05/07/86 

NOT  REQ. 

RS001PP 

1+09.50 

1102.00  10 

1 

1 

21.3-62.9 

31.6 

0.21 

0.04 

05/02/86 

NOT  REQ. 

RS002PP 

1+09.50 

1102.00  0 

1 

1 

21.0-82.0 

40.3 

0.00 

0.00 

05/02/86 

Nd  REQ. 

GC001 

1+11.50 

1102.00  0 

0 

0 

0.0-107.0 

0.00 

0.00 

0.00 

05/12/86 

NOT  REQ. 

RS001SS 

1+11.50 

1102.00  4 

1 

1 

21.0-62.2 

31.7 

0.40 

0.08 

05/07/86 

NOT  REQ. 

(J-61) 


RF004PP 

1*25 

1051.0753.53  1 

i 

1.3-12.4 

21 

0.09 

0.02  02/12/86 

NOT  REO. 

1 

2 

12.4-41.5 

29 

8.80 

1.76  02/19/86 

6.47  33.3 

1:1 

02/19/86 

33.3 

1:1 

2 

1 

41.5-54.4 

31 

7.04 

1.41  03/05/86 

144.98  35.69 

1:1 

03/07/86 

40.75 

2:1 

2 

2 

54.4-63.9 

40.3 

0.42 

0.08  03/10/86 

NOT  REO. 

RF004SS 

1*25 

1051.5858.18  1 

1 

1.3-41.5 

31.3 

1.89 

0.38  02/25/86 

0.78  29.4 

3:1 

02/26/86 

29.4 

3:1 

2 

1 

41.5-65.4 

34.8 

1.14 

0.23  03/13/86 

1.39  34.9 

3:1 

03/13/86 

34.9 

3:1 

RF005PP 

1*25 

1052.00  62.91  1 

1 

1.3-11.7 

20 

3.59 

0.72  02/12/86 

2.52 

02/13/86 

1 

2 

11.7-41.5 

28 

0.25 

0.05  02/19/86 

NOT  REO. 

2 

1 

41.5-63.9 

36.4 

4.94 

0.99  03/05/86 

3.59  36.12 

1:1 

03/06/86 

36.12 

1:1 

RF005SS 

1*25 

1052.40  67.73  1 

1 

1.3-41.5 

27.0 

2.08 

0.42  02/25/86 

0.84  24.32 

3:1 

02/26/86 

24.32 

3:1 

2 

1 

41.5-63.9 

30.4 

1.62 

0.32  03/13/86 

2.64  30.3 

3:1 

03/13/86 

30.3 

3:1 

RF006PP 

1*25 

1052.77  72.61  1 

1 

1.3-10.7 

19 

5.78 

1.20  02/12/86 

3.30 

02/13/86 

1 

2 

10.7-41.0 

25 

0.31 

0.00  02/19/86 

NOT  REO. 

2 

1 

41.0-63.4 

32.0 

0.30 

0.06  03/05/86 

NOT  REO. 

RFOObSS 

1*25 

1053.12  77.54  1 

1 

1.3-40.4 

23.7 

1.87 

0.37  02/25/86 

0.16  19.1 

3:1 

02/ 26/86 

19.1 

3:1 

O 

L 

1 

40.4-62.8 

25.8 

1.69 

0.34  03/13/86 

0.40  25.4 

3:1 

03/13/86 

25.4 

3:1 

RF007PP 

1*25 

1053.45  82.51  1 

1 

1.3-13.2 

20 

2.22 

0.55  02/12/86 

0.18 

02/13/86 

1 

2 

13.2-40.4 

22 

0.56 

0.11  02/19/86 

NOT  REO. 

2 

1 

40.4-62.8 

24.54 

7.06 

1.41  03/05/86 

35.12  27.28 

1:1 

03/06/86 

28.27 

3:1 

RF007SS 

1*25 

1053.80  87.50  1 

l 

1.3-40.9 

20.0 

2.34 

0.47  02/25/86 

0.89  18.6 

3:1 

02/26/86 

18.6 

3:1 

2 

1 

40.9-63.4 

21.2 

1.35 

0.27  03/13/86 

1.35  21.5 

3:1 

03/13/86 

21.5 

3:1 

RF008PP 

1*25 

1054.10  92.50  1 

1 

1.3-12.8 

19 

0.15 

0.03  02/12/86 

NOT  REO. 

1 

2 

12.8-41.6 

19 

3.90 

1.18  02/19/86 

15.21  2:1 

0.17  02/19/86 

18.7 

2:1 

2 

1 

41.6-64.5 

16.78 

7.05 

1.41  03/05/86 

24.08  22.28 

0.61  03/06/86 

23.10 

2:1 

(J-62) 


RFOOtiSS 

1*25 

1054.45  97.49 

1 

1 

1.3-21.5 

17.5 

0.70 

0.14 

02/25/86 

HOF  REQ. 

1 

2 

21.5-42.6 

19.6 

0.39 

0.08 

02/28/86 

NOT  REG. 

2 

1 

42.6-66.2 

16.3 

0.52 

0.10 

03/13/86 

NOT  REG. 

RF009PP 

1+25 

1054.77  102.5 

1 

1 

1.3-12.3 

18.0 

0.03 

0.00 

02/12/86 

NOT  REQ. 

1 

2 

12.3-43.7 

16 

4.24 

3.45 

02/19/86 

16.34  15.3 

1:1 

02/19/86 

15.5 

2:1 

2 

1 

43.7-68.5 

18.2 

4.45 

0.89 

03/05/86 

1.87  18.35 

2:1 

03/06/86 

18.35 

2:1 

RF009SS 

1*25 

1055.13  107.4 

1 

1 

1.3-45.4 

18.5 

2.42 

0.48 

02/25/86 

0.34  5.4 

3:1 

02/26/86 

5.4 

3:1 

2 

1 

45.4-70.7 

11 

0.57 

0.11 

03/13/86 

NOT  REQ. 

RFOIOPP 

1+25 

1055.50  112.3 

1 

1 

1.3-13.3 

17 

1.08 

0.27 

02/12/86 

0.5? 

02/13/86 

1 

2 

13.3-47.7 

12 

6.95 

1.39 

02/19/86 

0.17  12.0 

1:1 

02/19/86 

12.0 

1:1 

2 

1 

47.7-74.4 

12.6 

4.95 

0.99 

03/05/86 

5.19  12.46 

2:1 

03/06/86 

12.46 

2:1 

RF003PP 

1+25.36 

1050.25  44.60 

1 

1 

1.3-41.8 

33 

1.32 

0.26 

02/12/86 

0.16 

02/13/86 

2 

1 

41.8-64.2 

43.8 

3.02 

0.60 

03/05/86 

0.84  44.06 

3:1 

03/06/86 

44.06 

3:1 

RF003SS 

1+25.79 

1051.25  49.00 

I 

1 

2.4-37.9 

18.8 

6.44 

1.29 

02/25/86 

12.99  23.3 

2:1 

02/25/86 

23.3 

2:1 

1 

2 

37.9-43.0 

30.5 

0.02 

0.01 

02/28/86 

NOT  REQ. 

2 

1 

43.0-63.9 

38.0 

7.59 

1.52 

03/13/86 

0.13  38.0 

3:1 

03/13/86 

38.0 

3:1 

RR036SS 

1+26.25 

1050.25  27 

1 

1 

1.3-38.8 

30.3 

0.07 

0.01 

02/25/86 

NOT  REQ. 

2 

1 

38.8-59.8 

37.9 

1.51 

0.30 

03/13/86 

1.11  37.9 

3:1 

03/13/86 

37.9 

3:1 

RF002SS 

1+26.68 

1051.25  40.34 

1 

1 

2.4-38.2 

16.6 

6.53 

1.31 

02/25/86 

18.91  1  34. 

2:1 

02/25/86 

34.5 

382 

1 

2 

38.2-43.2 

32.7 

0.01 

0.00 

02/28/86 

NOT  REQ. 

2 

1 

43.2-65.6 

41.5 

7.60 

1.52 

03/13/86 

0.22  41.5 

3:1 

03/13/86 

41.5 

3:1 

RFOOIPP 

1+27.03 

1050.25  30.61 

1 

1 

1.3-41.5 

36.6 

8.90 

1.78 

02/19/86 

17.13  37.9 

2:1 

02/13/86 

37.9 

2:1 

2 

1 

41.5-63.9 

49.0 

0.12 

0.02 

03/05/86 

NOT  REQ. 

RF002PP 

1+27.04 

1051.25  36.27 

1 

1 

1.3-43.0 

37.0 

4.10 

0.82 

02/19/86 

0.55  38.4 

2:1 

02/13/86 

38.4  2:1 


(J-63) 


2 

1 

43.0-65.4 

46.4 

0.23 

0.05 

03/05/86 

HOT  WEd. 

RF001SS 

1+27.34 

1051.25  32.42 

1 

1 

2.4-41.5 

34.3 

0.21 

0.04 

02/25/86 

3:1  4 

0.38  03/13/86 

3:1  4 

0.38 

2 

1 

41.5-63.9 

43.2 

7.51 

1.50 

03/13/86 

3.26  3:1  4 

0.11  03/13/86 

43.6 

3:1 

RR03t>ri 

1*28.75 

1050.25  27 

i 

1 

1.3-60.3 

38.5 

0.25 

0.05 

03/18/86 

NO!  REO. 

RR036PP 

1+31.25 

1050.25  27 

1 

1 

1.3-32.6 

32.9 

12.8 

2.56 

02/12/86 

31.26  1:1 

0.13 

02/13/86 

32.6 

2:1 

1 

2 

32.6-39.6 

35.3 

0.15 

0.00 

02/19/86 

NOT  REO. 

2 

1 

39.6-61.1 

43.79 

0.10 

0.02 

03/05/86 

NOT  REO. 

RR035T2 

1+33.75 

1050.25  27 

1 

1 

1.3-61.7 

39.1 

0.50 

0.10 

03/18/86 

NOT  REO. 

RR035SS 

1+36.25 

1050.00  27 

1 

1 

1.3-41.9 

31.0 

1.80 

0.36 

02/25/86 

0.16  31.5 

3:1 

02/25/86 

31.5 

3:1 

2 

1 

41.9-61.7 

38.6 

2.60 

0.52 

03/13/86 

1.66  38.6 

3:1 

03/13/86 

38.6 

3:1 

RR035ri 

1+38.75 

1050.00  27 

1 

1 

1.3-61.7 

39.1 

0.29 

0.06 

03/18/86 

NOT  REO. 

RR035PP 

1+41.25 

1050.00  27 

1 

1 

1.3-45.7 

37.5 

6.49 

1.29 

02/12/86 

0.78  37.8 

2:1 

02/13/86 

37.8 

2:1 

2 

1 

45.7-62.6 

44.37 

0.14 

0.03 

03/05/86 

NOT  REO. 

RR034T2 

1+43.75 

1050.00  27 

1 

1 

1.3-61.7 

39.1 

0.43 

0.09 

03/18/86 

NOT  REO. 

VVOOIPP 

1+44 

1050.00  0 

1 

1 

1.3-33.0 

34.6 

11.25 

2.25 

02/12/86 

30.71  35.1 

2:1 

02/13/86 

35.1 

2:1 

RR034SS 

1+46.25 

1050.00  27 

1 

1 

1.3-49.9 

34.1 

1.90 

0.38 

02/25/86 

0.90  34.5 

3:1 

02/25/86 

34.5 

3:1 

2 

1 

49.9-66.8 

40.6 

4.62 

0.92 

03/13/86 

8.80  40. 6 

3:1 

03/13/86 

40.6 

3:1 

RR034  r I 

1+48.75 

1048.00  27 

1 

1 

1.3-60.2 

43.5 

0.36 

0.07 

03/18/86 

NOT  REO. 

RR034PP 

1+51.25 

1046.00  27 

1 

1 

1.3-50.4 

39.7 

5.15 

1.03 

02/12/86 

22.60  40.4 

1:1 

02/12/86 

40.8 

2:1 

2 

1 

50.4-67.0 

46.05 

0.05’ 

0.01 

03/05/86 

NOT  REO. 

RR033T2 

1+53.75 

1044.25  27 

1 

1 

1.3-55.2 

41.6 

1.02 

0.30 

03/18/86 

NO  RECOR 

RR033SS 

1+56.25 

1042.50  27 

1 

1 

1.3-51.3 

39.5 

0.12 

0.02 

02/25/86 

NOT  REO. 

(J-64) 


| - - - - T - T 

f 

\ 


r 

2 

1 

51.3-68.0 

46.1 

0.25 

0.05 

03/13/86 

NOT  REu. 

f 

RR033T1 

1*58.75 

1040.50  27 

1 

1 

1.3-56.8 

42.2 

0.25 

0.05 

03/18/86 

NOT  REy. 

i 

\ 

RR033PP 

1*61.25 

1039.00  27 

1 

1 

1.3-52.2 

45.4 

2.80 

0.56 

02/12/86 

3.45  45.4 

2:1 

02/12/86 

45.4 

2:1 

f 

2 

1 

52.2-69.0 

51.44 

0.13 

0.03 

03/04/86 

NOT  REU . 

t 

SC002 

1+62.00 

1039.00  20  US 

0 

0 

0.0-83.0 

0.00 

0.00 

0.00 

02/26/86 

NOT  REQ. 

RR032F2 

1*6375 

1039.00  27 

1 

1 

1.3-49.4 

39.4 

2.42 

0.48 

03/18/86 

1.87  39.2 

3:1 

03/18/86 

i 

39.2 

3:1 

RR032SS 

1+66.25 

1038.00  27 

1 

i 

1.3-38.2 

21.6 

6.65 

1.33 

02/25/86 

0.64  35.7 

2:1 

02/25/86 

r 

1 

2 

38.2-54.1 

41.1 

0.04 

0.01 

02/28/86 

35.7 

2:1 

NOT  REO. 

2 

1 

54.1-71.3 

47.3 

0.07 

0.01 

03/13/86 

NOT  REO. 

\ 

RR032Q2 

1*67.50 

1037.00  27 

1 

1 

1.3-47.1 

38.0 

0.06 

0.01 

03/20/86 

NOT  REO. 

\ 

RR..32T1 

1+68.75 

1036.00  27 

1 

1 

1.3-46.0 

38.1 

1.65 

0.33 

03/18/86 

14.13  38.0 

1:1 

03/18/86 

38.6 

3:1 

t 

RR0320I 

1+70.00 

1035.25  27 

1 

1 

1.3-45.2 

37.3 

0.02 

0.00 

0J/.0/86 

NOT  REO. 

1 

1 

RR032PP 

1+71.25 

1034.75  27 

1 

1 

1.3-54.2 

46.2 

6.68 

1.33 

02/12/86 

20.10  46.5 

2:1 

02/12/86 

46.5 

2:1 

l 

o 

1 

54.2-72.4 

52.7 

0.14 

0.03 

03/04/86 

NOT  REQ. 

1 

* 

\ 

\ 

RR03104 

1+72.50 

1033.75  27 

1 

1 

1.3-43.5 

36.7 

0.01 

0.00 

03/20/86 

NOT  REO. 

RR031F2 

1+73.75 

1032.75  27 

1 

l 

1.3-47.4 

38.6 

1.62 

0.32 

03/18/86 

6.00  38.7 

1:1 

03/18/86 

39.3 

* 

i 

i 

1 

RR03103 

1+75.00 

1031.75  27 

1 

1 

1.3-42.3 

36.2 

0.13 

0.03 

03/20/86 

NOT  REO. 

h 

RR031SS 

1*76.25 

1030.75  27 

1 

t 

1 

1.3-37.0 

23.2 

6.54 

1.31 

02/25/86 

17.34  35.1 

2:1 

02/25/86 

i 

35.1 

2:1 

1 

2 

37.0-53.8 

46 

0.08 

0.02 

02/28/86 

NOT  REQ. 

* 

i 

2 

1 

53.8-71.8 

52.5 

0.41 

0.08 

03/13/86 

NOT  REO. 

r 

t 

t 

RR031T1 

1*78.75 

1029.00  27 

1 

1 

1.3-38.2 

35.1 

0.79 

0.16 

03/18/86 

NOT  REQ. 

(J-65) 


RftOJIPP 

1+81.25 

1029.00  27 

1 

1 

1.3-55.3 

51.6 

10.7 

2.14 

02/12/86 

10.04  52.0 

2:1 

02/12/86 

52.0 

2:1 

2 

1 

55.3-73.3 

58.1 

0.17 

0  03 

03/04/86 

HOI  RED. 

VV002PP 

1+84 

1029.00  0 

1 

1 

1.3-39.0 

47.2 

7.6 

1.52 

02/12/86 

6.40  47.8 

2:1 

02/12/86 

47.8 

2:1 

RR030SS 

1*86.25 

1028.90  27 

1 

1 

1.3-58.1 

47.3 

4.33 

0.87 

02/25/86 

1.44  47.2 

2:1 

02/25/86 

47.2 

2:1 

o 

1 

58.1-76.1 

54.2 

0.17 

0.03 

03/13/86 

NOT  REO. 

RR030T! 

1*88.75 

1027.00  27 

1 

1 

1.3-41.5 

45.9 

0.50 

0.10 

03/31/86 

NOT  REG. 

RR03OPP 

1*91.25 

1025.00  27 

1 

1 

1.3-57.5 

52.4 

6.60 

1.32 

02/12/86 

0.47  52.2 

2:1 

02/12/86 

52.2 

2:1 

2 

1 

57.5-75.5 

59.13 

0.74 

0.15 

03/04/86 

NOT  REG. 

RR029PP 

1*93.75 

1004.00  27 

1 

1 

1.3-13.8 

46.6 

0.00 

0.00 

01/15/86 

NOT  REQ. 

1 

2 

13.8-40.0 

58.3 

0.13 

0.03 

01/23/86 

NOT  REO. 

2 

1 

40.0-57.8 

67.6 

0.43 

0.09 

02/03/86 

NOT  REO. 

RR029T2 

1*93.75 

1023.00  2? 

1 

1 

1.3-37.0 

44.2 

0.75 

0.15 

03/31/86 

ROT  REO. 

RR029SS 

1*96.25 

1021.25  27 

1 

1 

1.3-57.3 

52.0 

0.02 

0.01 

02/25/86 

NOT  REQ. 

2 

1 

57.3-75.3 

58.9 

0.05 

0.01 

03/13/86 

NOT  REO. 

6C006 

1*98.75 

1005.00  10  OS 

0 

0 

0.0-10.5 

44.4 

0.78 

0.15 

05/28/86 

NOT  REO. 

RR028SS 

1*98.75 

1004.00  27 

1 

1 

1.3-42.9 

46.8 

0.49 

0.10 

01/28/86 

NOT  REO. 

2 

1 

42.9-60.7 

58.7 

0.81 

0.16 

02/05/86 

NOT  REO. 

R3028PP 

2*03.75 

1003.75  27 

1 

1 

1.3-12.0 

45.8 

2.15 

0.43 

01/15/86 

2.00  46.6 

3:1 

01/17/86 

46.6 

3:1 

1 

2 

12.0-43.4 

59.8 

0.37 

0.07 

01/23/86 

NOT  REO. 

2 

1 

43.4-63.6 

69.8 

0.64 

0.13 

02/03/86 

NOT  REO. 

GC007 

2*07.50 

1005.00  10  OS 

0 

0 

0.0-10.5 

44.4 

7.75 

1.55 

05/28/86 

5.00 

05/28/86 

RR027SS 

2*08.75 

1003.75  27 

1 

1 

1.3-43.9 

47.2 

0.22 

0.04 

01/28/86 

NOT  REO. 

2 

1 

43.9-65.4 

60.4 

0.24 

0.06 

02/05/86 

NOT  REO. 

( J-66) 


r 


T 


RR027PP 

2+13.75 

1003.50  27 

1 

1 

1.3-11.5 

45.6 

0.16 

0.03 

01/15/86 

NOT  R£0. 

1 

2 

11.5-44.2 

58.0 

0.11 

0.06 

01/23/86 

NO!  REU. 

2 

1 

44.2-65.7 

70.6 

0.11 

0.02 

02/03/86 

HOI  REO. 

RR02bSS 

2*18.75 

1002.50  27 

1 

1 

1.3-43.7 

37.2 

3.07 

0.61 

01/28/86 

1.99  37.2 

3:1 

01/28/86 

37.2 

3:1 

2 

1 

43.7-65.1 

60.4 

0.32 

0.06 

02/05/86 

NOT  REU. 

RR026PP 

2+23.75 

1001.80  27 

1 

1 

1.3-9. 6 

44.7 

0.61 

0.12 

01/15/86 

0.25  45 

3:1 

01/17/86 

45 

3:1 

1 

2 

>4.6-43.2 

59.7 

0.12 

0.02 

01/23/86 

NOT  REQ. 

2 

1 

43.2-64.9 

70.3 

1.85 

0.37 

02/03/86 

1.22  70.8 

3:1 

02/03/86 

70.8 

3:1 

RR025SS 

2+28.75 

1001.75  27 

1 

1 

1.3-43.9 

37.2 

0.03 

0.00 

01/28/86 

NOT  REO. 

2 

1 

43.9-65.5 

60.1 

0.50 

0.10 

02/05/86 

MOT  REO. 

RR025PP 

2+33.75 

1001.75  27 

1 

1 

1.3-9. 4 

44.7 

6.07 

1.21 

01/15/86 

3.50  45 

3:1 

01/17/86 

45 

3:1 

1 

2 

9.4-44.5 

60.3 

0.17 

0.03 

01/23/86 

NOT  REO. 

2 

1 

44.5-65.9 

70.7 

0.21 

0.04 

02/03/86 

HOT  REQ. 

RR024SS 

2+38. 75 

1001.50  27 

1 

1 

1.3-18.1 

37.4 

0.62 

0.12 

01/28/86 

NOT  REO. 

1 

2 

18.1-44.8 

47.6 

0.79 

0.16 

01/31/86 

NOT  REO. 

2 

1 

44.8-66.2 

60.8 

6.0 

1.20 

02/05/86 

0.91  60.6 

2:1 

02/05/86 

60.8 

3:1 

RR024PP 

2+43.75 

1001.50  27 

1 

1 

1.3-9. 5 

44.7 

0.00 

0.00 

01/15/86 

NOT  REO. 

1 

2 

9.5-43.3 

59.8 

0.04 

0.00 

01/23/86 

NOT  REO. 

2 

1 

43.3-66.8 

71.0 

0.21 

0.04 

02/03/86 

NOT  REO. 

RR023SS 

2+48.75 

1001.25  27 

1 

1 

1.3-14.0 

35.8 

4.73 

0.95 

01/28/86 

1.65  35.8 

3:1 

01/28/8b 

35.8 

3:1 

1 

2 

14.0-46.6 

48.3 

0.95 

0.19 

01/31/86 

NOT  REO. 

2 

1 

46.6-67.1 

61.4 

1.25 

0.25 

02/05/86 

1.28  61.9 

3:1 

02/05/86 

61.9 

3:1 

RR023PP 

2+53.75 

1001.25  27 

1 

1 

1. 3-9.0 

44.5 

5.7 

1.14 

01/15/86 

7.00  45 

3:1 

01/l7/86 

45 

3:1 

1 

2 

9.0-18.7 

48.8 

1.19 

0.24 

01/23/86 

HO  RECOR 

( J-67 ) 


1 


not  R£a. 


3  18.7-46.2  57.7  0.32  0.06  01/23/86 


2 

1 

46.2-67.6 

71.3 

2.4 

0.48 

02/03/86 

2.00  72.1 

72.1 

RR022SS 

2+58. 7S 

1001.00  27 

1 

1 

1.3-46.5 

48.2 

0.25 

0.05 

01/28/86 

2 

1 

46.5-67.9 

61.0 

0.75 

0.15 

02/05/86 

RR022PP 

2+63.75 

1001.00  27 

1 

1 

1.3-9. 8 

44.8 

0.33 

0.07 

01/15/86 

0.25  45.4 

1 

2 

9.8-47.0 

61.4 

0.91 

0.18 

01/23/86 

45.4 

2 

1 

47.0-68.5 

71.7 

1.23 

0.25 

02/03/86 

0.61  72.5 

72.5 

VV004PP 

2+64.00 

1001.00  0 

1 

l 

1.3-18.6 

38.4 

0.61 

0.12 

01/31/86 

RR021SS 

2+68.75 

999.25  27 

1 

1 

1.3-45.6 

57.9 

0.31 

0.06 

02/14/86 

1  45.6-67.2  66.2  0.68  0.14  02/20/86 


RR021PP 

2+73.75 

995.25  27 

1 

1 

1.3-41.9 

61.5 

0.21 

0.04 

02/07/86 

2 

1 

41.9-63.3 

69.7 

0.46 

0.09 

02/19/86 

RR020SS 

2+78. 75 

994.50  27 

1 

1 

1.3-41.8 

56.4 

0.03 

0.01 

02/14/86 

2 

1 

41.8-63.4 

64.7 

0.53 

0.11 

02/20/86 

RR020PP 

2+83.75 

994.50  27 

1 

1 

1.3-18.9 

52.7 

5.88 

1.96 

02/07/86 

0.27  52.7 

i 

2 

18.9-41.9 

61.5 

0.10 

0.02 

02/10/86 

52.7 

2 

1 

41.9-63.7 

69.9 

0.24 

0.05 

02/19/86 

RR019SS 

2+88.75 

994.50  27 

1 

1 

1.3-42.0 

So .  5 

0.96 

0.19 

02/14/86 

2 

1 

42.0-64.1 

65.0 

7.95 

1.59 

02/20/86 

0.08 

RR019PP 

2+93.75 

994.25  27 

1 

1 

1.3-41.8 

61.0 

9.80 

1.96 

02/07/86 

3.54  61.0 

2 

1 

41.8-64.0 

69.9 

0.24 

0.05 

02/19/86 

61.0 

3:1  02/03/86 
3:1 

NO!  REG. 
NOT  REG. 

3:1  01/17/86 
3:1 

KOI  REG. 

0  02/03/86 

0 

NOT  REG. 

KOI  REG. 
KOI  REG. 

NOT  REQ. 
NOT  REQ. 

NOT  REG. 
NOT  REG. 

1:1  02/07/86 
1:1 

NOT  REG. 
NOT  REQ. 

NOT  REG. 

02/21/86 

1:1  02/07/86 
1:1 

NOT  REG. 


RR018SS  2+98.75  994.25  27  l 

2 


1.3-41.9 

56.5 

0.86 

0.17 

02/14/86 

NOT  REG. 

41.9-64.1 

65.0 

5.03 

1.01 

02/20/86 

0.79  65.1 
65.4 

2:1  02/21/86 

4:1 

(J-68) 


RR018PP 

3+03.75 

994.25  27 

1 

1  1.3-42.0 

61.5 

0.30 

0.06 

02/07/86 

NOT  REu. 

2 

1  42.0-64.3 

70.1 

0.64 

0.13 

02/19/86 

MOT  RED. 

RR017SS 

3+08.75 

994.25  27 

1 

1  1.3-42.4 

56.7 

0.16 

0.03 

02/14/86 

MOT  REO. 

2 

1  42.4-64.4 

65.1 

0.85 

0.17 

02/20/86 

NOT  REO. 

RR017PP 

3+13.75 

994.00  27 

1 

1  1.3-27.1 

55.8 

1.57 

0.31 

02/07/86 

0.90  55.8 

2:1 

02/07/86 

55.8 

3:1 

1 

2  27.1-42.3 

61.6 

0.16 

0.03 

02/10/86 

MOT  REO. 

2 

1  42.3-64.3 

70.1 

0.70 

0.14 

02/19/86 

NOT  REO. 

RR016SS 

3+18.75 

994.00  27 

1 

1  1.3-42.5 

56.7 

0.04 

0.01 

02/14/86 

NOT  REO. 

2 

1  42.5-64.5 

65.2 

0.14 

0.03 

02/20/86 

NOT  REO. 

RR016PP 

3+23.75 

994.00  27 

1 

1  1.3-19.5 

52.9 

3.30 

0.66 

02/07/86 

2.23  52.1 

3:1 

02/07/86 

52.1 

3:1 

1 

2  19.5-42.5 

61.7 

0.24 

0.05 

02/10/86 

NOT  REQ. 

2 

i  42.5-64.8 

70.2 

0.95 

0.19 

02/19/86 

NOT  REO. 

RR015SS 

3+23.75 

993.75  27 

1 

1  1.3-42.4 

56.7 

0.04 

0.01 

02/14/86 

NOT  REO. 

2 

I  42.4-64.7 

65.2 

0.84 

0.17 

02/20/86 

NOT  REO. 

RR015PP 

3+33.75 

993.75  27 

1 

1  1.3-42.5 

61.7 

0.62 

0.12 

02/07/86 

0.23  62.4 

3:1 

02/07/36 

62.4 

3:1 

2 

1  42.5-64.8 

70.2 

0.33 

0.07 

02/19/86 

NOT  REO. 

RR014SS 

3+38.75 

993.75  27 

1 

1  1.3-42.7 

56.8 

0.20 

0.04 

02/14/86 

NOT  REQ. 

2 

1  42.7-64.9 

65.3 

0.77 

0.15 

02/20/86 

NOT  REO. 

RR014PP 

3+43.75 

993.75  27 

1 

1  1.3-28.6 

56.4 

4.36 

0.87 

02/07/86 

4.86  56.6 

3:1 

02/07/86 

56.6 

3:1 

1 

2  28.6-42.9 

61.8 

1.13 

0.23 

02/10/86 

0.49  62.6 

3:1 

02/10/8b 

62.6 

3:1 

2 

1  42.9-65.0 

70.3 

0.28 

0.05 

02/19/86 

NOT  REO. 

RR013SS 

3+48.75 

993.75  27 

1 

1  1.3-43.2 

57 

0.68 

0.14 

02/14/86 

NOT  REO. 

2 

1  43.2-65.2 

65.4 

0.84 

0.17 

02/20/86 

NOT  REO. 

RR0I3PP 

3+53.75 

g93. 75  27 

1 

1  1.3-43.3 

62.0 

9.78 

1.96 

02/07/86 

2.05  62.5 

1:1 

02/07/86 

62.5  1:1 


(J-69) 


2 

1 

43.3-65.3 

70.5 

0.99 

0.20 

02/19/86 

NOT  REN. 

RR012SS 

3+58.75 

993.75  27 

1 

1 

1.3-43.5 

57.1 

0.42 

0.08 

02/14/86 

NOT  REO. 

2 

L 

43.5-65.7 

65.6 

0.87 

0.17 

02/20/86 

NOT  REO. 

RR012PP 

3+63.75 

993.50  27 

1 

1 

1.3-11.9 

50.0 

9.6 

1.92 

02/07/86 

4.13  50 

1:1 

02/07/86 

50.3 

2:1 

1 

2 

11.9-43.2 

62.0 

1.84 

0.37 

02/10/86 

3.34 

02/10/86 

2 

1 

43.2-65.6 

70.6 

0.52 

0.10 

02/19/86 

NOT  REO. 

RR011SS 

3+68.75 

993.50  27 

1 

1 

1.3-43.2 

57.0 

1.42 

0.28 

02/14/86 

NO  RECOR 

2 

1 

43.2-65.6 

65.6 

1.65 

0.33 

02/20/86 

0.60  36.4 

4:1 

02/21/86 

36.4 

4:1 

RROllPP 

3+73.75 

993.50  27 

1 

1 

1.3-13.5 

46.5 

0.31 

0.06 

01/15/86 

0.50  46 

3:1 

01/16/86 

1 

46 

3:1 

2 

13.5-43.2 

56.5 

0.59 

0.12 

01/22/86 

0.50  59.7 

3:1 

01/22/86 

59.7 

3:1 

2 

1 

43.2-66.7 

71.1 

0.53 

0.11 

02/04/86 

NOT  REO. 

RROIOSS 

3+78.75 

993.50  27 

1 

i 

1.3-43.2 

57.0 

1.27 

0.25 

01/31/86 

1.05  56.7 

3:1 

01/31/86 

56.7 

3:1 

2 

1 

43.2-65.6 

65.6 

0.33 

0.07 

02/06/86 

NOT  REO. 

RROIOPP 

3+83.75 

'3‘’3.50  27 

1 

1 

1.3-14.2 

46.8 

0.25 

0.05 

01/15/86 

0.50  46 

3:1 

01/17/86 

46 

3:1 

1 

2 

14.2-43.1 

59.7 

1.73 

0.35 

01/22/86 

0.35  59.7 

3:1 

01/22/86 

59.7 

3:1 

2 

1 

43.1-65.7 

70.6 

0.53 

0.11 

02/04/86 

NOT  REO. 

RR009SS 

3+88.75 

993.50  27 

1 

1 

1.3-43.2 

57.0 

1.68 

0.34 

01/31/86 

0.88  56.7 

3:1 

01/31/86 

56.7 

3:1 

2 

1 

43.2-65.6 

65.6 

0.53 

0.11 

02/06/86 

NOT  REO. 

RR009PP 

3+93.75 

993.50  27 

1 

1 

1.3-13.9 

46.7 

0.00 

0.00 

01/15/85 

NOT  REO. 

1 

2 

13.9-43.0 

59.6 

1.35 

0.27 

01/22/86 

1.50  59.6 

3:1 

01/22/86 

59.6 

3:1 

2 

1 

43.0-65.6 

70.6 

0.30 

0.06 

02/04/86 

NOT  REO. 

RR008SS 

3+98.75 

993.50  27 

1 

1 

1.3-43.2 

57.0 

2.90 

0.58 

01/31/86 

0.46  56.7 

3:1 

01/31/86 

56.7 

3:1 

2 

1 

43.2-65.6 

65.6 

0.74 

0.15 

02/06/86 

NOT  REO. 

RR008PP 

4+02.50 

993.50  27 

1 

1 

1.3-14.2 

26.8 

1.75 

0.35 

01/15/86 

4.00  46 

3:1 

01/17/86 

46  3:1 


(J-70) 


1 

2 

14.2-30.0 

1 

3 

30.0-43.2 

L 

1 

43.2-65.6 

RR007SS 

4+06 . 25 

987.50  27 

1 

1 

1.3-36.4 

2 

1 

36.4-58.9 

RRO07PP 

4+13.75 

993.50  27 

1 

1 

1.3-16.2 

1 

2 

16.2-29.2 

1 

3 

28.0 

1 

4 

29.2-43.2 

2 

1 

43.2-65.6 

RR006SS 

4+18.75 

993.50  27 

1 

1 

1.3-31.4 

1 

2 

31.4-43.2 

2 

1 

43.2-65.6 

SR006PP 

4+23.75 

993.50  27 

1 

1 

1.3-13.2 

1 

2 

13.2-43.8 

2 

l 

43.8-65.6 

RR005SS 

4+28.75 

993.50  27 

1 

1 

1.3-48.2 

2 

1 

48.2-65.6 

RR005PP 

4+33.75 

993.50  27 

1 

1 

1.3-13.2 

1 

2 

13.2-21.5 

1 

3 

21.5-34.9 

1 

4 

34.9-43.1 

2 

1 

43.1-65.6 

LL001PP 

4+38.75 

993.75  27 

1 

1 

1.3-43.5 

2 

1 

43.5-47.7 

53.8 

2.1 

0.42 

01/22/86 

1.00  53.8 
53.8 

3:1  01/22/86 

3:1 

59.7 

1.03 

0.21 

01/27/86 

1.00 

NO  RFCOR 

70.6 

1.08 

0.18 

02/04/86 

NOT  RED. 

54.4 

2.22 

0.44 

01/31/86 

0.64  57.2 

3:1  01/31/86 

63.0 

0.19 

0.04 

02/06/86 

57.2 

3:1 

NOT  RED. 

47.7 

0.00 

0.00 

01/15/86 

NOT  RE(I. 

53.5 

0.24 

0.05 

01/22/86 

53.5 

3:1 

01/22/86 

53.5 

3:1 

53 

1.38 

0.27 

01/27/86 

0.84  53 

3:1 

01/27/86 

53 

3:1 

47.0 

0.10 

0.02 

01/28/86 

NOT  REO. 

70.6 

0.33 

0.07 

02/04/86 

NOT  REO. 

52.0 

0.52 

0.10 

01/30/86 

0.80  56.7 
56.7 

3:1  01/31/86 
3:1 

57.0 

2.15 

0.43 

01/31/86 

NO  RECOR 

65.6 

0.66 

0.13 

02/06/86 

NOT  REO. 

26.35 

3.38 

0.68 

01/15/86 

2.00  46 

46 

3:1  01/16/86 
3:1 

60.0 

1.21 

0.24 

01/22/86 

0.60  60 

60 

3:1  01/22/86 
3:1 

70.6 

0.21 

0.04 

02/04/86 

NOT  REO. 

58.9 

1.70 

0.34 

01/31/86 

1.51  59.2 

3:1  01/31/86 

65 . 6 

0.12 

0.02 

02/06/86 

59.2 

3:1 

NOT  REQ. 

36.35 

12.45 

2.49 

01/15/86 

3.00  46 

2:1 

01/17/86 

46 

2:1 

50.0 

4.90 

0.98 

01/22/86 

15.50  50 

2:1 

01/22/86 

50 

3:1 

56 

2.02 

0.40 

01/27/86 

0.81  56.0 

3:1 

01/27/86 

56.0 

3:1 

46.9 

0.58 

0.12 

01/28/86 

NOT  REO. 

70.6 

0.77 

0.15 

02/04/86 

NOT  REO. 

61.6 

0.48 

0.10  03/27/86 

NOT  REu 

63.3 

0.52 

0.10  04/15/86 

NOT  REO 

Ur-71) 


2 

2 

47.7-65.9 

RR004SS 

4+38.75 

993.75  27 

1 

1 

1.3-43.5 

2 

1 

43.5-65.9 

LL001SS 

4+43.75 

993.75  27 

1 

1 

1.3-43.5 

2 

1 

43.5-65.9 

RR004PP 

4+43.75 

P93.75  27 

1 

1 

1.3-13.2 

1 

2 

13.2-23.6 

1 

3 

23.6-43.5 

2 

1 

43.5-65.9 

LL002PP 

4+48.75 

993.75  27 

1 

1 

1.3-33.2 

1 

0 

£ 

33.2-43.5 

2 

1 

43.5-65.9 

RR003SS 

4+48.75 

g93. 75  27 

1 

1 

1.3-43.5 

2 

1 

43.5-65.9 

LL002SS 

4+53.75 

g93.75  27 

1 

1 

1.3-47.5 

<- 

1 

43.5-65.9 

RR003PP 

4+53.75 

993.75  27 

1 

1 

1.3-13.0 

1 

2 

13.0-18.2 

1 

3 

18.2-30.9 

1 

4 

30.9-43.5 

2 

1 

43.5-65.9 

GC003 

4+56 

993.70  0 

0 

0 

0.0-62.5 

LL003PP 

4+58.75 

993.75  27 

1 

1 

1.3-15.5 

70.2 

0.65 

0.13 

04/17/86 

NU r  REu. 

57.1 

1.96 

0.39 

01/30/86 

0.37  56.9 

3:1  01/31/86 

56.9 

3:1 

65.7 

0.24 

0.05 

02/06/86 

NO!  REO. 

56.7 

8.71 

1.74 

04/07/86 

0.85  56.3 

3:1 

04/08/86 

56.3 

3:1 

65.2 

2.68 

0.54 

04/22/86 

0.78  70.5 

4:1 

04/22/86 

70.5 

4:1 

26.35 

2.94 

0.59 

01/15/86 

5.00  45 

3:1 

01/16/86 

46 

3:1 

51.0 

0.82 

0.16 

01/22/86 

0.25  51 

3:1 

01/22/86 

51 

3:1 

59.9 

0.75 

0.15 

01/27/86 

HOI  REO. 

70.7 

8.25 

1.65 

02/04/86 

3.33  71.4 

2:1 

02/04/86 

71.4 

2:1 

57.7 

2.16 

0.43 

03/27/86 

0.33  58.0 

2:1 

03/31/86 

58.0 

2:1 

61.7 

0.66 

0.13 

04/03/86 

HOT  REO. 

70.2 

0.45 

0.09 

04/15/86 

HOT  REO. 

57.1 

2.80 

0.56 

01/30/86 

0.92  56.9 

3:1  01/31/86 

65.7 

0.21 

0.04 

02/06/86 

56.9 

3:1 

HOT  REO. 

58.2 

8.85 

1.77 

04/07/86 

0.08  58.3 

3:1 

04/08/86 

58.3 

3:1 

65.2 

1.25 

0.25 

04/22/86 

0.13  70.5 

4:1 

04/22/86 

70.5 

4:1 

26.3 

6.5 

1.30 

01/15/86 

40.50  46 

2:1 

01/15/86 

46 

3:1 

48.5 

12.4 

2.48 

01/22/86 

5.40  48.5 

2:1 

01/22/86 

48.5 

2:1 

54.3 

1.3 

0.26 

01/27/86 

0.22  54.3 

3:1 

01/27/86 

54.3 

3:1 

47.1 

0.35 

0.07 

01/28/86 

HOT  RED 

70.7 

7.30 

1.46 

02/04/86 

0.11  71.4 

2:1 

02/04/86 

71.4 

2:1 

0.00 

0.00 

0.00 

05/16/86 

NOT  REO. 

50.9 

4.72 

0.94 

03/27/86 

0.33  39.9 

1:1 

03/27/86 

39.9  1;1 


1 


2  15.5-43.5  61.7  0.09  0.02  04/03/86 


NOT  REu. 


7 


2 

1 

43. 5-b5.9 

70.2 

0.27 

0.05 

04/15/86 

HOT  RED. 

RR002SS 

4+58.75 

993.75  27 

1 

1 

1.3-40.8 

5b.  1 

2.1 

0.42 

01/30/86 

0.b2  5b.  1 

3:1 

01/31/86 

56.1 

3:1 

2 

1 

40.8-65.9 

65.7 

0.17 

0.03 

02/06/86 

Nor  REO. 

LL003SS 

4*63.75 

993.75  27 

1 

1 

1.3-43.5 

56.7 

0.39 

0.08 

04/07/86 

MOT  REO. 

2 

1 

43.5-65.9 

65.2 

0.45 

0.09 

04/22/86 

NOT  REO. 

RR002PP 

4+63.75 

993.75  27 

1 

1 

1.3-14.8 

47.1 

1.3 

0.26 

Cl/15/86 

3.00  4:1 

3:1 

Ol/lb/86 

47 

4:1 

1 

2 

14.8-19.1 

49.0 

8.45 

2.45 

01/22/86 

7.10  49 

2:1 

01/22/86 

49 

2:1 

1 

3 

19.1-43.5 

59.9 

0.87 

0.17 

01/27/86 

HOT  REO. 

2 

1 

43.5-65.9 

70.7 

0.41 

0.08 

02/04/86 

HOT  REO. 

LL004PP 

4+68.75 

993.75  27 

1 

i  1.3-43.5  61.6  0.70 

0.14  03/27/86 

HOT  REQ 

0 

c 

1  43.5-65.9  70.2  0.30 

0.06  04/15/86 

HOT  REO 

RR001SS 

4+68.75 

993. 75  27 

l 

1  1.3-43.5  57.1 

5.0 

1.00 

01/30/86 

1.58  56.9 

3:1  01/31/86 

56.o 

3:1 

0 

l 

1  43.5-65.9  65.7 

0.43 

0.09 

02/06/86 

HOT  REO. 

LL004SS 

4+73.75 

993.75  27 

1 

1 

1.3-43.5 

56.7 

1.63 

0.33 

04/07/86 

0.66  56.2 

3:1 

04/08/86 

56.2 

3:1 

L 

1 

43.5-65.9 

65.2 

1.15 

0.23 

04/22/86 

1.00  ^0.5 

4:1 

04/22/86 

70.5 

4:1 

RR001PP 

4+73.75 

093.75  27 

1 

2 

11.7-18.1 

48.5 

6.19 

1.20 

01/22/86 

1.50  48.5 

2:1 

01/22/86 

48.5 

2:1 

l 

3 

18.1-43.5 

59.9 

1.3 

0.26 

01/27/86 

0.56  59.9 

3:1 

01/27/86 

59.9 

3:1 

2 

1 

43  5-65.9 

70.7 

0.20 

0.04 

02/04/86 

HUT  REO. 

LE005PP 

4*78.75 

993.75  27 

1 

1  1.3-20.5 

52.9 

3.07 

0.79 

03/27/86 

2.91 

52.1 

2:1 

03/31/86 

52.1 

2:1 

t 

2  20.5-43.5 

61.7 

1.60 

0.32 

04/03/86 

1  00 

61.3 

5:1 

04/03/86 

bl  .3 

3:1 

2 

1  43.5-65.9 

70.2 

0.52 

0.10 

04/15/86 

HOT  REO. 

LL005T1 

4+81.25 

994.00  27 

1 

1  1.3-15.7 

46.0 

0.07 

0.01 

04/24/86 

HOT  REO. 

1 

2  15.7-33.9 

53.0 

2.05 

0.41 

05/01/86 

1.50 

05/02/86 

1 

3  33.9-38.2 

54,6 

0.86 

0.17 

05/05/86 

HOT  REO. 

(J-73) 


LL005SS 

4+83.75 

994.00  27 

1 

1 

1.3-43.5 

56.7 

1.37 

0.27 

04/07/86 

0.43  56.2 

3:1 

04/08/86 

56.2 

3:1 

2 

1 

43.5-65.9 

65.2 

0.12 

0.02 

04/22/86 

NOT  REO. 

LL005T2 

4*86.25 

994.00  27 

1 

1 

1.3-15.7 

46.0 

0.02 

0.01 

04/24/86 

HOT  REQ. 

1 

2 

15.7-38.2 

54.6 

0.43 

0.09 

05/01/86 

HOT  REO. 

ILOObPP 

4*88.75 

994.00  27 

1 

1 

1.3-19.5 

52.5 

11.56 

2.31 

03/27/86 

12.28  52.9 

2:1 

03/31/86 

52.9 

2:1 

1 

2 

19.5-43.5 

61.7 

0.42 

0.08 

04/03/86 

NOT  REO. 

2 

1 

43.5-65.9 

70.2 

1.53 

0.31 

04/15/86 

0.68  70.3 

3:1 

04/15/86 

70.3 

3:1 

LLOOb  r  1 

4*'*1 .25 

994.00  27 

1 

1 

1.3-15.7 

46.0 

0.13 

0.03 

04/24/86 

NOT  REO. 

1 

2 

15.7-38.2 

54.6 

0.44 

0.09 

05/01/86 

NOT  REO. 

LlOOoSS 

4*93.75 

994.00  27 

1 

1 

1.3-43.5 

56.7 

0.08 

0.02 

04/07/86 

NOT  REO. 

2 

1 

43.5-65.9 

65.2 

0.27 

0.05 

04/22/86 

NOT  REO. 

LL00t>r2 

4*96.25 

994.00  27 

1 

1 

1.3-15.7 

46.0 

0.38 

0.08 

04/24/86 

NOT  REO. 

1 

2 

15.7-38.2 

54.6 

0.81 

0.16 

05/01/86 

NOT  REO. 

LL  OO-’PP 

4*«8.75 

994.00  27 

1 

1 

1.3-17.0 

51.5 

8.30 

2.30 

03/2.7/86 

15.23  51.2 

2:1 

03/31/36 

51.2 

2:1 

1 

2 

17.0-43.5 

61.7 

0.12 

0.02 

04/03/86 

NOT  REO. 

2 

1 

43.5-65.9 

70.2 

0.45 

0.09 

04/15/86 

NOT  REO. 

LL007T1 

5*01.25 

994.00  27 

1 

1 

1.3-15.1 

45.8 

0.05 

0.01 

04/25/86 

NOT  REO. 

1 

2 

15.1-38.2 

54.6 

0.20 

0.04 

05/01/86 

NOT  REO. 

U007SS 

5*03.75 

994.00  27 

1 

1 

1.3-43.5 

56.7 

0.03 

0.01 

04/07/86 

NOT  REO. 

2 

1 

43.5-65.9 

65.2 

0.52 

0.10 

04/22/86 

NOT  REO. 

It.  00772 

5*06.25 

995.00  27 

1 

i 

1.3-16.3 

46.2 

0.21 

0.04 

04/25/86 

NOT  REO. 

1 

T 

L 

16.3-39.3 

55.0 

0.27 

0.05 

05/01/86 

NOT  REO. 

LL008PP 

5*08.75 

997.00  27 

1 

1 

1.3-19.9 

52.6 

9.31 

2.33 

03/27/86 

0.15  52.8 

2:1 

03/31/86 

52.  8 


( J-74) 


'tr 

i 

2 

19.9-43.5 

61.7 

0.07 

0.01 

04/03/86 

80 r  REU. 

2 

1 

43.5-65.5 

70.1 

0.11 

0.02 

04/15/86 

NOT  RECl. 

LL003T1 

5+11.25 

9*8. /5  27 

1 

1 

1.3-20.0 

4737 

0.37 

0.07 

04/25/86 

NOT  REO. 

1 

2 

20.0-43.5 

56.7 

0.49 

0.10 

05/01/86 

NOT  REO. 

LL008SS 

5+1 J. 75 

1000.50  27 

1 

1 

1.3-51.1 

59.6 

0.30 

0.06 

04/07/86 

NOT  REO. 

2 

1 

51.1-73.5 

68.2 

1.37 

0.27 

04/22/86 

74.0 

4:1 

04/22/86 

74.0 

4:1 

LL008T2 

5*16.25 

1002.50  27 

1 

1 

1.3-21.8 

48.3 

0.34 

0.07 

04/25/86 

0.34  40 

3:1 

04/25/86 

40 

3:1 

1 

2 

21.8-47.7 

58.3 

0.12 

0.02 

05/01/86 

NOT  REO. 

LL0O9PP 

5+1825 

1003.50  27 

1 

I 

1.3-54.4 

65.8 

1.04 

0.21 

03/27/86 

3.65  65.6 

2:1 

03/31/86 

65.7 

4:1 

2 

1 

54.4-76.9 

74.5 

0.06 

0.01 

04/15/86 

NOT  REO. 

L1009T1 

5+21.25 

1003.50  27 

1 

1 

1.3-26.0 

50.0 

2.15 

0.43 

04/25/86 

0.70 

04/25/86 

1 

2 

26.0-48.8 

58.7 

0.30 

0.06 

05/01/86 

NOT  REO. 

LL009SS 

5+23.75 

1003.50  27 

i 

1 

1.3-54.4 

60.8 

0.21 

0.04 

04/07/86 

NOT  REO. 

1 

54.4-76.9 

69.5 

0.30 

0.06 

04/22/86 

NOT  REO. 

IL009I2 

5+2b.25 

1003.50  27 

1 

1 

1.3-27.2 

50.4 

0.03 

0.01 

04/25/86 

NOT  REO. 

1 

2 

27.2-48.8 

58.7 

0.06 

0.01 

05/01/86 

NOT  REO. 

LLOIOPP 

5*28.75 

1004.00  27 

1 

1 

1.3-55.0 

65.8 

1.05 

0.21 

03/27/86 

0.22  65.7 

3:1 

03/15/86 

65.7 

3:1 

2 

1 

55.0-77.4 

74.7 

0.12 

0.02 

04/15/86 

NOT  REO. 

uoicn 

5+31.25 

1004.00  27 

1 

1 

1.3-27.5 

50.5 

0.03 

0.01 

04/25/86 

NOT  REO. 

1 

2 

27.5-49.4 

58.9 

0.10 

0.02 

05/01/86 

NOT  REO. 

LLOIOSS 

5+3325 

1004.00  27 

1 

1 

1.3-55.0 

61.1 

0.35 

0.07 

04/07/86 

NOT  REO. 

0 

1 

55.0-77.4 

69.7 

0.28 

0.06 

04/22/86 

NUT  REO. 

LL0I0T2 

5+36.25 

1004.00  27 

1 

1 

1.3-27.1 

50.4 

0.53 

0.11 

04/25/86 

NO:  REO. 

(J- 75) 


1 

2 

27.1-55.0 

LLOUPP 

5+38.75 

1004.00  27 

1 

1 

1.3-55.0 

2 

1 

55.0-77.4 

L101101 

5+40 

1004.00  27 

1 

1 

1.3-55.0 

noun 

5+41 .25 

1004.00  27 

J 

1 

1.3-25.6 

1 

2 

26.9-55.0 

LL011O2 

5+42.50 

1004.00  27 

1 

1 

1.3-55.0 

LL011SS 

5+43.75 

1004.00  27 

1 

1 

1.3-55.0 

2 

1 

55.0-77.4 

LL01ir2 

5+46.25 

1004.00  27 

1 

1 

1.3-26.1 

1 

2 

27.4-58.0 

LL012PP 

5+48.75 

1004.00  27 

1 

1 

1.3-21.2 

1 

2 

26.8-34.3 

l 

3 

34.3-55.0 

2 

1 

55.0-77.4 

LL012SS 

5+53.75 

1004.25  27 

1 

1 

1.3-34.1 

1 

2 

34.1-55.3 

2 

1 

55.3-77.7 

LL013PP 

5+58.75 

1004.25  27 

1 

1 

1.3-26.2 

1 

2 

26.2-33.1 

1 

3 

33.1-40.1 

1 

4 

40.1-55.3 

2 

1 

55.3-76.0 

IL01301 

5+bO 

1004.20  27 

1 

1 

1.3-55.0 

61.1 

0.72 

0.14 

05/01/86 

0.28 

05/02/86 

66.1 

9.47 

1.90 

03/27/86 

17.30  66.3 

1:1 

03/27/86 

66.9 

3:1 

74.6 

2.25 

0.45 

04/15/86 

1.00  74.9 

3:1 

04/15/86 

74.9 

3:1 

61.1 

0.95 

0.19 

05/07/86 

HOI  RED. 

49.8 

0.80 

0.16 

04/25/86 

NOT  REO. 

61.1 

2.54 

0.51 

05/01/86 

4.35 

05/02/86 

61.1 

0.82 

0.16 

05/07/86 

NOT  REO. 

61.1 

3.94 

0.79 

04/07/86 

8.44  61.0 

2:1 

04/07/86 

61.1 

3:1 

69.7 

0.30 

0.06 

04/22/86 

not  REO. 

50.0  0.23 

0.05 

04/25/86 

MOT  REQ. 

62.2  1.81 

0.36 

05/01/86  0.90 

05/02/86 

28.6 

9.45 

1.89 

02/27/86 

6.98  53.5 

2:1 

02/28/86 

38.1 

9.05 

1.81 

03/05/86 

53.5 
21.88  28.7 

2:1 

1:1 

03/05/86 

66 . 5 

2.93 

0.59 

03/07/86 

59.0 
3.71  66.4 

2:1 

2:1 

03/07/86 

75.1 

0.63 

0.15 

03/19/86 

66.4 

2:1 

NOT  REO. 

53.1 

1.68 

0.34 

03/12/86 

1.20  4:1  5 

0.01  03/12/86 

53.8 

4:1 

61.2 

1.87 

0.37 

03/14/86 

1.09  61.1 

3:1  03/14/86 

61.1 

3:1 

69.8 

0.32 

0.06 

03/25/86 

NOT  REO. 

32.4 

9.55 

1.91 

02/27/86 

1.74  55.5 

2:1 

02/28/86 

55.5 

2:1 

39.7 

9.00 

1.80 

03/05/86 

14.01  58.0 

2:1 

03/05/86 

58.0 

2:1 

60.8 

2.85 

0.57 

03/07/86 

0.55  61.1 

2:1 

03/07/86 

61.1 

2:1 

66.2 

1.41 

0.28 

03/10/86 

0.95  66.1 

3:1 

03/10/86 

66.1 

3:1 

74.5 

0.40 

0.08 

03/19/86 

MOT  REO. 

61.1 

1.88 

0.37 

05/07/86 

0.92  69.9 

0.07  05/07/86 

69.9 

2:1 

<J-76) 


r 


T 


LL013T1 

5*61.25 

1004.25  27 

1 

1 

1.3-28.2 

50.8 

5.99 

1.20 

04/25/86 

7.30 

04/25/86 

1 

2 

28.2-40.0 

55.3 

1.31 

0.26 

05/02/86 

6.05  59.6 

3:1 

05/02/86 

59.6 

3:1 

1 

3 

40.0-55.0 

61.1 

0.50 

0.10 

05/05/86 

NO!  REO. 

LL013Q2 

5*62.25 

1004.20  27 

1 

1 

1.3-55.0 

61.1 

3.87 

0.77 

Q5/07/86 

2.33  69.9 

2:1 

05/07/86 

89.9 

2:1 

LL013SS 

5*63.75 

1004.25  27 

1 

1 

1.3-36.4 

53.9 

1.32 

0.26 

03/12/86 

1.18  53.8 

4:1 

03/12/86 

1 

2 

36.4-54.6 

53.8 

4:1 

60.9 

6.98 

1.40 

03/14/86 

5.36  60.7 

2:1 

03/14/86 

bl.l 

3:1 

2 

1 

54 ,6"74 . 4 

b8.5 

0.51 

0.10 

03/25/86 

N01  REO. 

LL013T2 

5*66.25 

1004.50  27 

1 

1 

1.3-29.4 

51.3 

0.11 

0.02 

04/25/86 

MOT  REO. 

1 

2 

29.4-39.1 

55.0 

1.95 

0.39 

05/02/86 

59.6 

3:1 

05/02/86 

59.6 

3:1 

1 

3 

39.1-54.8 

61.0 

0.67 

0.13 

05/05/86 

HOT  REO. 

LL014PP 

5*68.75 

1006.50  27 

1 

1 

1.3-54.9 

66.5 

5.55 

1.11 

02/27/86 

69.68  66.8 

1:1 

02/28/86 

67.2 

2:1 

2 

1 

54.9-74.6 

74.0 

0.59 

0.12 

03/19/86 

NOT  REO. 

GC004 

5*70 

1007.50  0 

0 

0 

0.0-77.1 

0.00 

0.00 

0.00 

05/15/86 

4.00  74.4 
74.4 

3:1 

3:1 

05/16/86 

noun 

5*71.25 

1008.25  27 

1 

1 

1.3-27.6 

45.6 

0.49 

0.10 

04/25/86 

NOT  REO. 

1 

2 

27.6-55.8 

61.4 

0.24 

0.05 

05/02/86 

05/02/86 

IL014SS 

5*73.75 

1010.00  27 

1 

1 

1.3-56.6 

56.7 

9.50 

1.90 

03/12/86 

11.26  56.3 

1:1 

03/12/86 

56.3 

1:1 

1 

56.6-76.3 

0.00 

0.00 

0.00 

03/25/86 

0.10  64.0 

1:1 

03/25/86 

64.0 

1:1 

LL014T2 

5*76.25 

1011.75  27 

1 

1 

1.3-57.6 

57.1 

1.37 

0.27 

04/30/86 

2.23  65.0 

4:1 

04/30/86 

65.0 

4:1 

LL015PP 

5*78.75 

1013.75  27 

1 

1 

1.3-58.5 

62.8 

3.35 

0.67 

02/27/86 

5.60  62.8 

2:1 

02/28/86 

62.8 

2:1 

2 

1 

58.5-78.3 

70.4 

5.50 

.1.10 

03/19/86 

14.00  70.6 

2:  i 

03/19/86 

70.6 

2:1 

LDOOIPP 

5*81 

1015.00  15 

1 

1 

1.3-31.0 

0.00 

0.00 

0.00 

NOT  REO. 

LB002PP 

5*81 

1015.00  10 

1 

1 

1.3-30.5 

42.9 

0.25 

0.05 

04/08/86 

NOT  REO. 

( J-77) 


'tr 


VV013PP 

5+81 

1014.00  0 

1 

1  1.3-34.0 

49.6 

0.18 

0.04 

03/25/86 

NOT  REQ. 

LL015T1 

5+81.25 

1014.00  27 

1 

1  1.3-57.6 

57.1 

0.55 

0.11 

04/30/86 

NOT  REQ. 

LL015SS 

5+83.75 

1014.00  27 

1 

1  1.3-56.6 

56.7 

0.17 

0.03 

03/12/86 

0.19  56.3 

1:1 

03/12/86 

56.3 

1:1 

2 

1  56.6-77.3 

0.00 

0.00 

0.00 

03/25/86 

1.00  64.6 

1:1 

03/25/86 

64.6 

1:1 

LL015T2 

5+86.25 

1014.00  27 

1 

1  1.3-56.1 

56.5 

1.94 

0.39 

04/30/86 

62.5 

3:1 

04/30/86 

62.5 

3:1 

LL016PP 

5+88.75 

1014.50  27 

1 

1  1.3~55.o 

59.7 

8.95 

1.79 

02/27/86 

8.15  61.6 

0.31 

02/28/86 

62.2 

2:1 

O 

L 

1  55.6-75.1 

69.2 

2.67 

0.53 

03/19/86 

10.50  69.2 

1:1 

03/19/86 

69.8 

3:1 

LLOIbQl 

5+90 

1015.50  27 

1 

1  1.3-56.0 

56.4 

0.31 

0.06 

05/05/86 

NOT  REO. 

LL016T1 

5+91.25 

1016.50  27 

1 

1  1.3-56.7 

56.7 

8.28 

1.65 

04/30/86 

10.72  62.7 

2:1 

04/30/86 

65.3 

3:1 

LL016Q2 

5+92.50 

1017.50  27 

1 

1  1.3-57.2 

56.9 

0.05 

0.01 

05/05/86 

NOT  REO. 

LLOlbSS 

5+93.75 

1018.50  27 

1 

1  1.3-57.7 

57.1 

9.94 

2.02 

03/12/86 

27.83  57.0 

1:1 

03/12/86 

57.4 

2:1 

2 

1  57.7-77.2 

64.6 

0.23 

0.05 

03/25/86 

NOT  REQ. 

1101612 

5+96.25 

1020.25  27 

1 

1  1.3-58.6 

57.4 

3.33 

0.67 

04/30/86 

0.23  63.7 

3:1 

04/30/86 

63.7 

3:1 

LL01/PP 

5+98.75 

1022.25  27 

1 

1  1.3-56.1 

42.9 

9.20 

1.84 

02/27/86 

14.08  57.5 

2:1 

02/28/86 

57.5 

2:1 

1 

2  56.1-59.5 

58.18 

0.14 

0.03 

03/05/86 

NOT  REO. 

2 

1  59.5-78.0 

65.3 

0.64 

0.13 

03/19/86 

NOT  REQ. 

U017T1 

6+01.25 

1024.00  27 

1 

1  1.3-59.0 

52.6 

0.05 

0.01 

04/30/86 

NOT  REQ. 

LL017SS 

6+03.75 

1024.00  27 

1 

1  1.3-58.5 

52.4 

0.57 

0.11 

03/12/86 

NOT  REO. 

2 

1  58.5-76.5 

59.3 

0.37 

0.07 

03/25/86 

NOT  REQ. 

LL017T2 

6+06.25 

1024.50  27 

1 

1  1.3-58.1 

52.3 

0.65 

0.13 

04/30/86 

NOT  REQ. 

L1018PP 

6+08.75 

1026.25  27 

1 

1  1.3-57.7 

42.5 

9.15 

1.83 

02/27/86 

10.92  57.4 

2:1 

03/03/86 

57.4 

2:1 

2 

1  57.7-75.8 

64.5 

0.06 

0.01 

03/19/86 

NOT  REQ. 

(J-78) 


LL018T1 

0+11.25 

1028.25  27 

1 

1 

1.3-57.7 

IL018SS 

b+13.75 

1029.75  27 

1 

1 

1.3-57.6 

2 

1 

57.6-75.9 

LL018I2 

0+16.25 

1031.75  27 

1 

1 

1.3-58.0 

GC005 

o+17 

1032.50  0 

0 

0 

0.0-87.8 

L1019PP 

0+18.75 

1033.75  27 

1 

1 

1.3-58.3 

2 

1 

58.3-76.4 

VV014PP 

6+21 

1034.00  0 

1 

1 

1.3-39.0 

LL019TI 

6+21.25 

1033.75  27 

1 

1 

1.3-56.6 

LD003PP 

6+22.25 

1035.00  10 

1 

1 

1.3-35.5 

LL0I9SS 

6+23.75 

1033.75  27 

1 

1 

1.3-54.9 

2 

1 

54.9-73.0 

LL01,T2 

6+26.25 

1034.00  27 

1 

1 

1.3-53.6 

LL020PP 

6+28.75 

1034.00  27 

1 

1 

1.3-46.1 

1 

2 

47.4-52.8 

2 

1 

52.8-70.4 

LL020ri 

6+31.25 

1034.00  27 

1 

1 

1.3-50.9 

LL020SS 

6+33.75 

1034.00  27 

1 

1 

1.3-49.4 

2 

I 

49.4-67.5 

1102072 

6+36.25 

1035.25  27 

1 

1 

1.3-49.4 

LL021PP 

6+38.75 

1037.50  21 

1 

1 

1.3-49.4 

52.1 

0.50 

0.10 

04/30/86 

NOT  REG. 

52.1 

5.75 

1.15 

03/12/86 

18.41  52.2 

2:1 

03/12/86 

52.7 

4:1 

59.1 

6.14 

1.23 

03/25/86 

3.97  59.2 

1:1 

03/25/86 

59.6 

2:1 

52.2 

0.76 

0.15 

04/30/86 

NOT  REG. 

0.00 

0.00 

0.00 

05/15/86 

13.60  71.6 

1:1 

05/16/86 

82.3 

3:1 

52.7 

7.40 

1.48 

02/27/86 

8.13  52.7 

2:1 

03/03/86 

52.7 

2:1 

59.7 

0.27 

0.05 

03/19/86 

NOT  REG. 

41.8 

0.31 

0.06 

03/25/86 

NOT  REG. 

46.7 

0.94 

0.19 

04/30/86 

0.73  57.7 

3:1 

04/30/86 

57.7 

3:1 

40.0 

1.41 

0.28 

04/17/86 

0.80  39.9 

4:1 

04/17/86 

39.9 

4:1 

46.0 

1.19 

0.24 

03/12/86 

1.89  46.0 

4:1 

03/12/86 

46.0 

4:1 

53.0 

0.22 

0.04 

03/25/86 

NOT  REG. 

45.5 

0.28 

0.06 

04/30/86 

NOT  REG. 

36.1 

9.25 

1.85 

02/27/86 

26.38  48.6 

1:1 

02/28/86 

48.6 

1:1 

50.61 

0.31 

0.06 

03/05/86 

NOT  REG. 

57.4 

0.29 

0.06 

03/19/86 

NOT  REG. 

44.5 

0.54 

0.11 

04/30/86 

NOT  REG. 

43.9 

1.16 

0.23 

03/12/86 

0.84  43.9 

4:1 

03/12/86 

43.9 

4:1 

50.9 

1.20 

0.24 

03/25/86 

3.54  51.0 

2:1 

03/25/86 

51.6 

4:1 

43.9 

0.91 

0.18 

04/30/86 

NOT  REG. 

35.4 

9.15 

1.83 

02/27/86 

38.54  49.7 

1:1 

03/03/86 

4^.8 

2:1 

(J-79) 


Y 


2 

1 

49.4-67.8 

IL021SS 

6*43.75 

1039.00  27 

1 

1 

1.3-47.8 

o 

1 

47.8-67.6 

LL022PP 

6*43.75 

1041.75  27 

i 

1 

1.3-48.5 

2 

1 

48.5-68.5 

LL022SS 

6*53.75 

1045.00  27 

1 

1 

1.3-50.1 

2 

1 

50.1-70.1 

LL022I2 

6*56.25 

1046.75  27 

1 

1 

1.3-27.8 

LL023PP 

6*53. 75 

1048.50  27 

1 

1 

1.3-15.4 

i 

2 

15.9-52.1 

-1 

C 

1 

52.1-72.2 

VV015PP 

6*61 

1048, ’5  0 

1 

1 

1.3-26.8 

LL023T1 

5*61.25 

1043.80  27 

1 

1 

1.3-71.5 

LI.0233S 

6*65.75 

1048.  ’5  27 

1 

i 

1. 3-50. 8 

2 

I 

50.8-70.9 

Ll023r? 

5*66  25 

1048.75  27 

1 

1 

1.3-70.0 

I.LQ24PP 

6*b3 . 75 

1049,00  27 

1 

1 

1.3-49.4 

2 

1 

49.4-69.4 

LL024SS 

b*73.75 

1049.00  27 

I 

1 

1.3-47.3 

2 

1 

47.8-67.8 

LL025PP 

6*  '3 . 75 

1052.00  27 

1 

1 

1.3-49.0 

2 

1 

49.0-69.0 

56.4 

5.55 

1.11 

03/19/86 

27.60  56.5 

1:1 

03/20/ 8b 

56.8 

2:1 

38.3 

1.15 

0.23 

04/11/86 

2.00  38.4 

3:1 

04/14/86 

38.7 

4:1 

45.9 

0.91 

0.18 

04/23/86 

NOT  REO. 

43.6 

2.26 

0.45 

04/02/86 

4.60  43.8 

3:1 

04/02/36 

43.8 

3:1 

46.2 

7.5 

1.50 

04/17/86 

0.31  53.9 

1:1 

04/17/86 

53.9 

1:1 

39.2 

0.10 

0.02 

04/11/86 

NOT  REO. 

46.9 

0.72 

0.14 

04/23/86 

NOT  REO. 

30.6 

0.25 

0.05 

04/30/86 

NOT  REO. 

16.9 

6.45 

1.29 

04/02/86 

53.75  25.9 

1:1 

04/02/86 

26.4 

2:1 

40.0 

4.87 

0.97 

04/07/86 

7.5b  40.3 

2:1 

04/08/86 

40.5 

3:1 

42.7 

2.12 

0.42 

04/17/86 

31.42  49.2 

1:1 

04/17/86 

49.2 

2:1 

26.5 

0.04 

0.01 

04/23/86 

NO!  REO. 

42.4 

1.50 

0.30 

04/30/86 

0.88  50.0 

3:1 

04/30/86 

50.0 

3:1 

34.5 

0.35 

0.17 

04/11/86 

NU T  REN. 

42.2 

5.58 

1.12 

04/23/86 

15.00  49.7 

2:1 

04/23/86 

53.5 

3:1 

41.8 

4.83 

0.98 

04/30/86 

1.8b  49.3 

3:1 

04/30/86 

49.3 

3:1 

38.9 

2. b7 

0.53 

04/02/86 

8.05  38.8 

2:1 

04/02/86 

39.2 

3:1 

41.6 

10.06 

2.01 

04/17/86 

"2.00  54.5 

1:1 

04/ 1 7/86 

54.5 

2:1 

33.3 

1.53 

0.30 

04/11/86 

0.90  33.4 

3:1 

04/14/86 

33.4 

3:1 

41.0 

0.25 

0.05 

04/23/86 

NUT  REO. 

38.8 

5.50 

1.10  04/02/86 

7.20  34.0 
34.0 

3:1  04/ 02 /8b 
3:1 

41.4 

1.06 

0.21  04/17/86 

17.30  41.4 
54.3 

1:1  04/17/86 
4:1 

(j-ao) 


1102511 

6+81.25 

1053.25  27 

LL025SS 

6+87.75 

1055.50  27 

LL025T2 

t>+8b .  25 

1057.25  27 

LL026PP 

6+88.75 

1059.00  27 

LL026SS 

6+93.75 

1060.00  27 

LL026T2 

6+86.25 

1061.75  27 

LL027PP 

6+98.75 

1063.50  27 

VVOlbPP 

7+01 

1063.50  0 

LL027SS 

’+03. ’5 

1063.50  27 

LL028PP 

7+08.75 

1063.50  27 

LL028SS 

7+13.75 

1063.50  27 

U029PP  7+18.75  1064.00  27 


LL029SS  7+2 J . 75  1064.00  27 


1 

1 

1.3-49.9 

34.1 

3.31 

0.66 

1 

1 

1.3-50.8 

34.5 

6.20 

1.24 

2 

1 

50.8-69.9 

41.8 

0.46 

0.09 

1 

1 

1.3-51.3 

34.7 

1.10 

0.22 

1 

1 

1.3-51.8 

35.9 

1.34 

0.27 

0 

L 

1 

51.8-70.9 

42.2 

9.1 

1.82 

1 

1 

1.3-50.5 

34.3 

2.73 

0.55 

2 

1 

50.5-69.4 

41.6 

1.60 

0.32 

1 

1 

1.3-26.8 

25.3 

0.45 

0.09 

1 

1 

1.3-51.4 

32.7 

6.27 

1.25 

2 

1 

51.4-61.0 

33.4 

8.65 

1.73 

2 

2 

51.4-70.5 

42.0 

0.73 

0.15 

1 

l 

1.3-28.5 

22.3 

0.20 

0.04 

1 

1 

1.3-49.0 

28.8 

0.90 

0.18 

2 

1 

49.0-68.1 

36.1 

0.79 

0.16 

1 

1 

1.3-46.6 

32.9 

5.35 

1.07 

2 

1 

46.6-59.0 

32.6 

10.18 

2.03 

2 

2 

59.0-65.5 

40.1 

0.35 

0.07 

1 

1 

1.3-44.3 

27.0 

1.52 

0.30 

2 

1 

44.3-63.3 

34.3 

2.22 

0.44 

1 

1 

1.3-42.3 

31.2 

0.39 

0.08 

2 

1 

42.3-61.3 

33.5 

9.47 

1.89 

1 

1 

1.3-40.0 

25.3 

0.90 

0.13 

04/30/86 

0.31  39.5 

3:1  04/30/86 

39.5 

3:1 

04/11/86 

7.00  34.6 

1:1  04/14/86 

34 . 6 

1:1 

04/23/86 

HOT  REO. 

04/30/86 

0.98  40.1 

3:1 

04/30/86 

40.1 

3:1 

04/02/86 

0.33  35.4 

3:1 

04/02/86 

35.4 

3:1 

04/17/86 

31.18  48.5 

1:1 

04/17/86 

55.4 

2:1 

04/11/86 

4.65  34.4 

2:1 

04/11/86 

34.7 

3:1 

04/23/86 

0.80  48.9 

3:1 

04/23/86 

48.9 

3:1 

04/30/86 

HOT  RED. 

04/02/86 

5.21  35.2 

3:1 

04/02/86 

35.2 

3:1 

04/17/86 

9.28  49.2 

1:1 

04/17/86 

49.2 

1:1 

04/21/86 

HOT  REO. 

04/23/86 

HOT  RED 

04/11/86 

HOT  REU 

04/23/86 

NOT  REO 

04/02/86 

10.53  32.8 

3:1  04/02/86 

32.8 

3:1 

04/17/86 

33.58  47.9 

1:1  04/18/86 

47.9 

1:1 

04/21/86 

NOT  REO. 

04/11/86 

04/23/86 

0.37  27.1 
27.1 

1.14  44.4 

44.4 

2:1 

2:1 

2:1 

3:1 

04/14/86 

04/23/86 

04/02/86 

NOT  REO. 

04/17/86 

118.41  43.3 
43.3 

1:1 

04/18/86 

04/11/86 

NOT  REO. 

( J-81) 


.  .  1  jy  1  *■■■  ■  n 


2 

1 

40.0-60.4 

33.1 

0.33 

0.07 

04/23/86 

801  RE  0. 

IL030PP 

7+28.75 

1064.00  27 

1 

1 

1.3-38.2 

29.6 

1.73 

0.35 

04/02/86 

1.78  29.7 

5:1 

04/02/86 

29.7 

3:1 

0 

4 

1 

38.2-60.1 

33.0 

5  43 

1.09 

04/17/86 

18.47  48.5 

1:1 

04/18/86 

48.5 

1:1 

LF001SS 

7+32.56 

1065.00  34.31 

1 

1 

2.4-39.8 

24.8 

5.85 

1.17 

04/08/86 

5.18  25.0 

2:1 

04/08/86 

25.0 

3:1 

2 

1 

39.8-61.2 

31.7 

0.50 

0.10 

04/22/86 

HOT  RED. 

LFOOIPP 

7+32.73 

10b4.00  30.61 

I 

1 

1.3-14.0 

42.9 

4.82 

0.96 

04/08/86 

10.30  13.3 

1:1 

03/17/86 

13.6 

3:1 

1 

2 

14.0-37.2 

23.7 

0.20 

0.04 

03/26/86 

NO!  REQ. 

9 

1 

37.2-58.8 

32.9 

10.90 

2.18 

04/17/86 

22.18  39.5 

1:1 

04/18/86 

42.4 

2:1 

LF002PP 

7+32.89 

1065.00  38.28 

1 

1 

2.4-13.3 

12.5 

4.04 

0.81 

03/13/86 

0.40  12.3 

2:1 

03/17/86 

12.3 

2:1 

1 

2 

13.3-38.8 

23.1 

0.87 

0.17 

03/26/86 

HOT  REQ. 

2 

1 

38.8-60.1 

30.3 

0.24 

0.05 

04/17/86 

HOT  REQ. 

LF002SS 

7+33.27 

1065.00  42.45 

1 

1 

2.4-38.8 

22.8 

2.40 

1.20 

04/08/86 

0.72  23.3 

3:1 

04/08/86 

23.3 

3:1 

1 

L 

1 

38.8-60.1 

2«.l 

1.28 

0.26 

04/22/86 

0.72 

NO  RECOR 

LF003PP 

7+33. 70 

1065.00  46.78 

1 

i 

1.3-25.0 

23.5 

3.05 

0.61 

03/18/86 

0.55  12.7 

2:1 

03/1-/86 

12.7 

2:1 

1 

2 

16.1-38.8 

21.4 

0.15 

0.03 

03/26/86 

NOT  REQ. 

1 

38.8-60.1 

*>*?  ? 
e. 

0.51 

0.10 

04/17/86 

NOT  REQ. 

LLO JOSS 

7+33. '5 

1064.00  27 

1 

1 

1.3-37.6 

24.4 

0.65 

0.13 

04/11/86 

NOT  REQ. 

2 

1 

37  6-58  6 

32.4 

0  > 

0.0’ 

04/23/86 

NOT  REQ. 

LF003SS 

7+34.22 

1065.00  51.25 

1 

1 

2.4-58  8 

20.  ' 

)  89 

0  18 

04/08/86 

0.10  20.7 

3:1 

04/08/86 

20.7 

3:1 

2 

1 

38  8-60  1 

26  2 

0  09 

0.02 

04/22/86 

NOT  REQ. 

LF004PP 

7*35 

1064. ^0  55.84 

1 

l 

1 

1.3-14.8 

11.6 

D-D7 

0.01 

03/13/86 

NOT  REQ. 

1 

2 

14.8-39.4 

19.5 

5.25 

1.05 

03/26/86 

9.85  19.2 

2:1 

03/27/86 

19.5 

3:1 

2 

1 

39.4-60.6 

24.6 

0.02 

0  00 

04/17/86 

NOT  REQ. 

IF004SS 

7*35 

1065.39  60.53 

I 

1 

1.3-38.3 

18.2 

2.52 

1.26 

04/08/86 

0.71  18.6 

3:1 

04/08/86 

18.6  3:1 


(J-82) 


2 

1 

39.4-60.6 

22.8 

2.93 

0.59 

04/22/86 

0.71 

NO  RECUR 

LF005PP 

7+35 

1065.83  65.31  L 

1 

1.3-15.2 

10.7 

0.29 

0.06 

03/13/86 

NOT  R£Q. 

1 

2 

15.2-38.8 

17.0 

3.4 

0.68 

03/26/86 

1.17  17.0 

2:1 

03/27/86 

17.0 

2:1 

2 

1 

38.8-60.1 

20.9 

0.16 

0.03 

04/17/86 

NOT  REO. 

LF0055S 

'+35 

1066.24  70.16  1 

1 

1.3-39.4 

15.8 

0.18 

0.04 

04/08/86 

0.09  15.4 

3:1 

04/08/86 

15.4 

3:1 

2 

1 

38.3-59.6 

18.7 

0.08 

0.02 

04/22/86 

NOT  REO. 

IFOObPP 

7+35 

1066.63  75.07  1 

1 

1.3-15.3 

9.7 

0.72 

0.14 

03/13/86 

NOT  REO. 

1 

2 

15.3-38.0 

14.2 

2.18 

0.44 

03/26/86 

1.66  14.0 

2:1 

03/27/86 

14.0 

2:1 

2 

1 

38.0-59.4 

16.6 

0.77 

0.15 

04/17/86 

HOT  REO. 

LFOObSS 

7+35 

1066.99  80.02  1 

1 

1.3-38.3 

12.9 

2.88 

0.58 

04/08/86 

2.98  12.7 

3:1 

04/09/86 

12.7 

3:1 

2 

1 

38.3-59.1 

14.4 

0.37 

0.07 

04/22/86 

NOT  REO. 

LF007PP 

7+35 

1067.35  85.0  1 

1 

1.3-15.1 

8.6 

0.15 

0.03 

03/13/86 

NOT  REO. 

1 

2 

15.1-38.3 

11.4 

0.30 

0.06 

03/26/86 

NOT  REO. 

2 

1 

38.3-59.1 

12.2 

0.14 

0.03 

04/17/86 

NOT  REO. 

IF007SS 

7+35 

1067.70  '70.0  1 

1 

1.3-38.6 

10.0 

0.60 

0.12 

04/08/86 

NOT  REO. 

2 

1 

38.6-59.9 

10.0 

1.87 

0.37 

04/22/86 

1.43  10.0 

3:1 

04/23/86 

10.0 

3:1 

LF008PP 

7+35 

1068.05  95.0  1 

1 

1.3-15.4 

7.4 

0.40 

0.08 

03/13/86 

0.51  7.3 

3:1 

03/17/86 

7.3 

3:1 

1 

2 

15.4-39.3 

8.6 

1.95 

0.39 

03/26/86 

2.14  8.1 

3:1 

03/27/86 

8.1 

3:1 

2 

1 

39.3-61.2 

7.7 

4.01 

0.80 

04/17/86 

7.07  6.8 

2:1 

04/18/86 

6.8 

2:1 

LF008SS 

7+35 

1068.41  99.98  1 

1 

1.3-40.4 

7.0 

2.50 

0.50 

04/08/86 

3.63  7.2 

3:1 

04/09/86 

7.2 

3:1 

2 

1 

40.4-62.8 

5.3 
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t  Lit  1 1  1  PP 

20. 7“4'« .  4 

0 . 2*9 

0.  12 

05/22/86  05/23/86 

1  SOI.  ISO 

20.2-48.8 

0 .  1 2 

1  .07 

0 5 / 28 / 8 6  05 / 29/ :  6 

RFOO  1  PP 

1 . 3  41 . 5 

1  .  78 

1  7.  13 

02/19/86  02/15/86 

RP U01 PP 

41.5  6.3.9 

0 . 02 

0 . 00 

03/05/86  NOT  RPO. 

RKOOISS 

2 .4  41. 3 

0 . 04 

0 . 00 

02/25/86  05/  1  5/8.';. 

KPOO  l:>3 

41 .5-63.8 

1 . 50 

3 . 26 

03/15/86  05/15/86 

KPnoPPP 

1 . 3  -4  3 . 0 

0  .  :-;2 

0 . 55 

02/19/86  02/1  i/86 

KP0U2PP 

43  .  O-f.3 . 4 

0 . 05 

0 . 00 

05/05/86  NOT  Rt  1 1 . 

KPOU2SS 

2.4-38.2 

1.31 

18 . 9  1 

02/25/86  02/25/: 

(J-90) 


RF  i'll )2R>S 

-- 

33.2-43.2 

-  -  --- — — - -  — 

0 . 00 

0 . 00 

02/23/36  N<0  RF'i.i. 

RF002SS 

43 . 2 -65 . 6 

1 . 52 

0 . 22 

03/13/36  0.3/1  J/:-:#*-. 

RF003PP 

1.3-41. 3 

( ) .  26 

0 .  1 6 

02/12/36  02/1  3/:0, 

RFOOoPP 

4  L . 3-64 . 2 

0 . 60 

0 . 34 

0.1/ 0 5 / 3 6  0 .3/06/  36 

RF  OOo SS 

2 . 4-37 . 9 

1 . 29 

1 2 . 99 

0 2  /  2 5 /  3 6  0 2  /  2  5 / : -:  6 

RF0053S 

37 . 9-43 . 0 

0 . 0  1 

0 . 00 

02/23/36  NUl  RF.U  . 

RF 00.3SS 

43 . 0-63 . 9 

1  .  52 

0 . 1 3 

03/13/36  03/13/36 

RF-0O4PP 

L  .  3  -  1  2 . 4 

0 . 02 

0 . 00 

02/12/36  NOT  RPO. 

RFl  104  F'P 

12.4  41 . 3 

1 . 76 

6.47 

02/19/36  02/ J  •-■’/'-•  6 

RF  iiikiPP 

4  1 . 5-54 . 4 

1.41 

144.93 

0 3 / 0 5 / 3 6  0  3/07/ 3 6 

Kf  004  F’P 

54 . 4-63  . 

0 . 09 

0 . 00 

03/10/36  NOT  RFC) . 

RF  U04S3 

1  .3-41 . 5 

0 . 33 

0 . 73 

02/25/36  02/26/36 

RFl  104  SS 

4  1  .  5  -65 . 4 

0.23 

1  .  39 

0.3/  1.3/36  03/13/36 

RHI05PP 

1  .,1-11.7 

0 . 72 

2 . 52 

02/ 12/36  02/  13/36 

RF  005 PP 

1  1 . 7-  4  1.  .  5 

0 . 05 

U .  00 

02/1.9/36  NOT  RFO. 

RFl  lOSPP 

4  1 . 5-6.3  .  '■* 

0 . 99 

3 . 59 

03/05/36  0.3/06/36 

RFl  II  ISOS 

J  .  3-4 1  . 5 

0 . 42 

0 . 34 

02/25/36  02/26/36 

RF  i M IS  F . 

4  1  .5-63.0 

0 . 32 

2 . 64 

03/ 13/36  03/ 13/36 

KFOIV.PP 

1 . 3-10. 7 

1 . 20 

3 . 30 

02/12/86  02/13/36 

RFOO/-.PP 

10. 7-41 .0 

0 . 00 

0 . 00 

02/19/86  NOT  RFC! . 

RF  ( )(")(■ .I’P 

■'l  1 . 0  6-3 . 4 

0 . 06 

0 . 00 

03/05/86  NOT  RFC). 

RF  1  It  It.:,!  0r> 

1 .  3-40.4 

0.37 

0.  16 

02/ 25/86  02/ 26/ 86 

RF  l  10653 

40 . 4-62 . 3 

0 . 34 

0 . 40 

0 3 / 13/ 8 6  0 3 / 1 5 / 3 6 

KFDU/PP 

1  .  .3  -  1 .3 . 2 

0 . 55 

0. 13 

02/ 12/36  0 2/13/36 

RFOD/PP 

1 3 . 2-40 . 4 

0.11 

0 . 00 

02/  19/86  NOT  RFC). 

RF  Dll  /PP 

40 . 4  -62 . 3 

1.41 

35. 12 

03 / 05/ 86  03/ 06/ 86 

RF  1  n 1 7 '  ;3 

1 . 3-40.9 

0 . 4  7 

0 . 3  9 

02/25/36  02/26/36 

RFOD/SO 

40 . 9~t.5 . 4 

0 . 27 

1 . 35 

0 3 /  1 3 /  3 6  0.3/  13/  8 6 

kf  i  mi  ;f>P 

1.5-12. 3 

0 . 0.3 

0 . 00 

02/12/36  Nn  r  RE  Cl . 

RPOOOPP 

1 2.3-41 .6 

1  .  13 

1 5 . 2  1 

02/  19/86  02/  1  ,J/:;i6 

fx’f  uu:  (F’P 

4 1 . 6-64 . 5 

1.41 

24 . 03 

03/05/36  (  lo/Ol’  ■/  36 

RF  Oi 

1 .5-21.5 

0  .  1 4 

0 . 00 

02/25/36  NiT  Rl  'i. 

Rf  uu;:53 

21 . 5-42.6 

0 . 03 

o .  on 

<12/28/86  Ni  *  T  RFi). 

RF  ( in: 

42 . 6 -66 . 2 

0  .  I  0 

0 . 00 

03/13/86  Ni'  T  RF-'i. 

RFiin'O'F' 

1.5  12 .  > 

0 . 00 

0 . 00 

02/12/36  N('l  Rlu. 

RF  i  li )'  M’’l  ’ 

12 .  3  -45 . 7 

.3 . 45 

1  6 . 34 

02/1'-'/ 36  02/  1  ’  ■ 

RF  OF)' O  F' 

45 . 7  -61  •' .  5 

0 . 39 

1 .37 

03/05/06  1 1.  >/(  )»•••/;  :t . 

RF  01  )’'33 

1 . 5-45 . 4 

0 . 43 

0 .  .34 

02/25/86  1 12/26/  3r. 

RF  OO'-'SS 

45.4-70.7 

0.11 

0 . 00 

03/  1 ,3/86  N' '  1  RF  1  '  . 

RFl  1 1  OPP 

1 .315  3 

0 . 2  7 

0.57 

02/  1  2/86  02/1  *■/  ■■! f  i 

RPOIOPP 

13.3-47. 7 

1  .  J9 

0 . 1  7 

02/  l'-'/ 86  02/  1  ’■'/' -16 

RFOLOPP 

47. 7-/4 . 4 

0 .  09 

5.  l'} 

05/05/06  O.  >/i  16/:  16 

RROO  1PP 

11 . 7-13. 1 

1 . 30 

1 . 50 

1.)  1  / 22/06  ill/  22/:  .6 

RROO 1PP 

13. 1 -45,3 

0 . 26 

n .  5*-* 

01/27/06  01/80/36 

RR001  PP 

45.5  65.’’’ 

0.(14 

0 . 00 

02/04/36  NUl  RF  u  . 

RROO 1 SS 

1 . 3-4.3 . 5 

1  .  00 

1  .  53 

0  1/30/016  111  /  'l/0'6 

RR001SS 

43 . 5-65 . 

0 . 0'5 

0 . 00 

02/06/06  NUl  RE  '-I . 

RR002PP 

L  ..5-14.0 

0 . 26 

3 .  no 

0  1/  1  3/06  1  1  1  /  1  6/  00  , 

RROOF'F’P 

14. 3— 1 '  * .  1 

2.45  ■ 

7  .  J  0 

1)1/22/86  01/  2,-7  :  '■>  • 

RR002PP 

ID  l  '4.3.5 

0.17 

I).  I.ll.) 

01/2  7/016  NO  1  RF'!. 

KROU2PP 

45 . 5-65 . o 

0 . 03 

1 1 .  uo 

1 12/04/:  ,'6  Ni  1 1  RF  ' . 

RROO?:-;::; 

1  .  .3-40.3 

0.42 

0 . 63 

01/30/86  III  /  3  1/  36 

RROI  i;?ss 

41 1 . 3-6.5  .  ’  ' 

0 . 03 

0 . 00 

82/06/06  NUT  R'F  '  ' 

RR0O.3PP 

1 . 5  - 13.0 

1  .  JO 

40 . 50 

1)1/1  5/06  0  1/1  V:  0  , 

RRO0.3PP 

1  i  .  1  I  1  3 . 2 

3 . 43 

5  .  .1  ( i 

i :  1  /02/:  0  iil/0.  ' 

RROIJOPP 

13. 2-50 .  > 

1 )  .  26 

l ) .  33 

(11/  2  7/00  ■  HI/-'  '6 

RKI II I  3 F '  F* 

>1)0'  -4.3.5 

1 1 .  1 17 

1 1 . 1  MJ 

i )  l  /,-*: :/:  0.  N"  i  '  ■  . 

-Jto- 


(J-91) 
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RROOOP P 

43 . 5 -65 . 9 

1 . 46 

0.11 

02/04/:-:6 

RRUOOSS 

L . 3-43 . S 

0 . 56 

o .  •>?. 

1)1/  30/86 

RR003SS 

43 . 3  '65  .  s 

0 . 04 

0.00 

02/06/86 

RR004PP 

1.3“ 13.2 

0 . 59 

8 . 00 

01/15/86 

RR004PP 

1 3 . 2 -23 . 6 

0  .  L  6 

0 . 25 

01/22/86 

RR004PP 

23 . 6-  43  .  .S 

0.  15 

0 . 00 

0 1/27/86 

RR004PP 

43 . 5  65 . 1  * 

1  .  65 

j.  )  ) 

02/04/86 

RR004SS 

1 . 3-43  -  5 

0 . 59 

0.57 

01/30/86 

RR004SS 

43.5 -6S.s 

0 . 05 

0  .  oo 

02/06/86 

RROOSPP 

1  .3-13.2 

2 . 49 

3 . 00 

01/15/86 

RROOSPP 

1 3 . 2-2  1. .  5 

0 . 1 

1 5 . 50 

01/22/86 

RROOSPP 

2 1 . 5-34 . s 

0 . 40 

0.81 

0 1/27/86 

RROOSPP 

34  .  s-  45 . 1 

0.12 

0 . 00 

01/28/86 

RROOSPP 

43 .  1  -65 . 6 

0 . 1 5 

0 . 00 

02/04/86 

R  ROD  SETS 

1 . 3  -48.2 

0 . 54 

1 . 5  1 

01/51/86 

RROOSSS 

48 . 2-65 . 6 

0 . 02 

0 . 00 

02/06/86 

RROOoPP 

1 . 3-13.2 

0  .  too 

2 . 00 

01/15/86 

RR006PP 

13.2-43.8 

0 . 24 

0 . 60 

01/22/86 

RR006PP 

43 . 8 -65  -  6 

0 .04 

0 . 00 

02/04/86 

RR006SS 

1 .3-31.4 

0. 10 

0 . 80 

01/30/86 

RR006SS 

3 1.  .  4  43 . 2 

0 . 45 

0 . 00 

01/31/86 

RROOoSS 

43  - 2~ 65 . 6 

0 .  1  3 

0 . 00 

02/06/86 

RR007PP 

1.3  -1.6.2 

0 . 00 

0 . 00 

01/  1.5/86 

RR007PP 

1 6 . 2-26 . 2 

0 . 05 

0 . 00 

01/22/86 

RR007PP 

28 .2-43. 2 

0 . 02 

0 . 00 

01/28/86 

RR007PP 

43 . 2- 65 . 6 

0 . 07 

0 . 00 

02/04/86 

RROO/SS 

1 . 3 -36 . 4 

0 . 44 

0 . 64 

0 1/31/86 

RR007SS 

36 . 4-58 . 9 

0 . 04 

0 . 00 

02/06/86 

RR008PP 

1 .3-14.2 

0  .  ..85 

4 . 00 

01/15/86 

RROOSPP 

1 4 . 2-30 . 0 

0 . 42 

1 . 00 

01/22/86 

RR008PP 

30.0-43.2 

0.21 

1 . 00 

01/27/86 

RR00OPP 

43 . 2  •  6.5 . 6 

0 . 18 

0 . 00 

02/04/86 

RROO:  ;SS 

1 .3-43.2 

0 .58 

0 . 46 

0 1/31/86 

RR0080S 

43 . 2-65 . 6 

0 . 1  5 

0 . 00 

02/06/86 

KR006PP 

1 . 3  -- 1 3 . 8 

0 . 00 

0 . 00 

01/15/135 

RROOOpp 

13.6-43.0 

0 . 2  7 

1  .  50 

01/22/86 

RROOSPP 

43 . 0-6.5 . 6 

0 .06 

0 . 00 

02/04/86 

RRUOsSS 

1 . 3-  43 . 2 

0 . 34 

0 . 88 

01/31/86 

RROI  T  ■" IS 

43 . 2-65 . 6 

0 . 1  L 

0 . 00 

02/06/86 

RROIOPP 

1.3-14.2 

0 . 05 

0.50 

01/15/86 

RROIOPP 

14.2-43. 1 

(.1 . 35 

0 . 35 

01/22/86 

RROIOPP 

43 . 1 -65 . 7 

0.11 

0 . 00 

02/04/86 

RROIOSS 

1 .3-43.2 

0.25 

L  .05 

01/31/86 

RROI OSS 

43 . 2-65 . 6 

0 . 0/ 

0 . 00 

02/06/86 

RRO 1 1PP 

1 . 3-13.5 

0 . 06 

0 . 50 

01/  15/86 

RROI 1PP 

13.5-43.2 

0 . 1 2 

0 . 50 

01/22/86 

RROI IPP 

43.2-66. 7 

0.11 

0 . 1 10 

02/04/86 

RRO 1 1SS 

1 . 3-43 . 2 

0 . 28 

U  .  1  )0 

02/14/86 

RRO l 1 SS 

43.2-65.6 

0 . 33 

0 . 60 

02/20/86 

RRO 1 2PP 

1.3-11. 6 

1  . 62 

4.13 

02/07/86 

RR012PP 

LI .6 -43.2 

0 . 37 

.  J4 

02/10/86 

KROIPPP 

43 . 2-65 . 6 

O  .  1  0 

0 . 00 

02/18/86 

KR012S8 

1 . 3-43.5 

0 . 08 

0 . 00 

02/ 1 4/86 

RROIE’SS 

43 . 5 -65 . 7 

0 . 1  7 

0 . 00 

02/20/86 

RRO!  TI’P 

L  .  T-43..5 

1  .  86 

2 . 03 

02/07/86 

RROI  >  P  P 

45 . 5  -65.5 

0 . 20 

( ) .  00 

02/  is/: '6 

RRi  I L  i'T  > 

1  .  >  4  > .  2 

0 . 1  4 

I ) .  00 

02/ 1 4/86 

I  !4/  .  If-. 

Ill/  '1/1 1/. 
Ni '  r  RE.1  ! . 

0  1/  1  6/86 
01/22/86 
NOT  RT  g . 
02/04/86 
01  / '5  \ 

NO  f  REO. 
01/1 7/  86 
01/22/86 
01/27/06 
NO  T  REQ  . 
NOT  REO. 
01/01/06 
NOT  REO . 
01/  16/06 
01/22/06 
NOT  REO . 
01/31/06 
NO  RECOR 
NOT  REQ. 
NOT  REQ. 
01/22/86 
NOT  REQ. 
NOT  REQ. 
01/31/86 
NOT  REQ. 
01/  1.7/86 
01/22/86 
no  re:C‘  'R 
NO  T  RE  i.i . 
01/  11/06 
NOT  RE  El . 
NOT  RE1’) . 
01/22/86 
NOT  REQ. 

01/31/06 

NO!  REQ. 
01/1 7/ 86 
01/22/8:6 
NOT  REQ. 

OL/ 01/06 
NOT  REQ. 
01/16/86 
0 1 / 22 / 06 
NOT  REO. 
NO  REOi'R 
02/21/86 
02/07/06 
02/10/86 
NOT  REO. 
NOT  REO. 
NOT  REO. 

1 12/07/06 

NO!  REO. 

Nt  >  r  r(  ’ ) . 


(J-92) 


T 


T 


RROl 5SS 

43 . 2 -t.S  .  2 

0.17 

0  .  uo 

02/21)/:  :b 

N'  i  1  RP  i.) . 

RR0L4PP 

L  .  .1  -20  .  6 

0  . :  4  7 

4  .  Ob 

1 12/ U  7/ 8b 

02/ 07/ 8b, 

RR014PP 

28 .  6  -  4  2  . 

0 . 25 

0 . 40 

02/ 10/ Sb 

' 12/  1  ( i / :  1 6 

RR014PP 

42 . 9-65  .  0 

0  .  f  15 

0 . 00 

02/  1 

N'.'  r  REO  . 

RR014SS 

1 . 3-42 . / 

0 .04 

0 . 00 

02/ 14/ 8b 

NO  1  REO. 

RR014SS 

42. 7 -f  ,4  .  9 

0.  15 

o .  on 

02/ 20/ 8b 

NO  I'  REO  . 

RR015PP 

1 . 3- 42 . 5 

U.  12 

0 . 25 

02/07/86 

02/07/86 

RR015PP 

42  .  S-f-.4 . 0 

0 . 0/ 

0 .00 

( 1 11  /  L  9  / ;-!  b 

NO  r  REO . 

RRO] 5SS 

J . 3-42 . 4 

0 .1)1 

o  .no 

02/14/86 

NOT  REO. 

RRO is so 

42. 4 -6 4. 7 

0.1/ 

0 . 00 

( )2/20/8b 

NOT  REO. 

RROJ  bPP 

1 .3-  L’v.5 

O .  bb 

2 . 2  .3 

02/07/86 

02/07/86 

RROlbPP 

19.5-42.5 

0 . 05 

0 . 00 

02/ 10/ 8b 

NOT  REQ . 

RROl  f  .PP 

42.5-64 .8 

n .  i  'v 

0 . 00 

02/ 1 9/ Mb 

NO  T  REO . 

RROlf-.SS 

L .3-42.5 

0 . 0  I 

0 . 00 

02/ 14/ 8b 

NOT  REO. 

RROU.SS 

42 . 5-1';.  4 . 5 

0 . 03 

0 . 00 

02/ 20/ 8b 

NOT  RE' Cl. 

RRO  l/'PP 

1 . 3-27.  1 

0 .  .3  1 

n .  9Q 

02/07/86 

02/07/86 

RR017PP 

27. 1-42.5 

0 . 05 

0.00 

02/10/86 

Ni »  r  RE  'T  . 

RROL7PP 

42 . 3-<s4. 5 

0.14 

0 . 00 

02/19/86 

not  re: i.i. 

RRO 1  70S 

1.3-  42 . 4 

O  .  03 

0 . 00 

02/14/86 

NOT  REO. 

RROl /SS 

42 . 4  ~b4 . 4 

0  .  L  / 

0 . 00 

02/20/86 

NOT  REO. 

RRO 1 OPR 

1 . 3  42.0 

0  .  Ob 

1.1 . 00 

02/07/86 

NOT  REQ. 

RROIOPP 

42.0- *4. 5 

0.  1.3 

0 .  CIO 

( 12/  19/ 86 

NOT  REO. 

RRO 10SS 

1 . 3-41  .  •-> 

0  .  1  7 

0 . 00 

82/14/86 

NOT  REQ. 

RROl OSS 

4  1  -64  .  L 

1  .01 

O.  79 

02/20/86 

02/21/86 

RROL ''PR 

1 . 3-41 . 8 

1 . 9t, 

3 . 54 

02/07/8b 

02/07/86 

RROIOPP 

41 .8-64.0 

0  .  os 

0 . 00 

02/19/86 

NO T  REQ . 

RRUl’RSS 

1 . 5 -  42 . 0 

0 . 1  9 

0 . 00 

02/ 1 4/86 

NOT  REO. 

RROl'^SS 

42 . 0-64  .  1 

L  .  59 

0 . 08 

02/20/86 

02/21/86 

RR020PP 

1 .3-  1  8  .  ■> 

1  .  9b 

0.27 

02/07/86 

02/07/86 

RR020PP 

is: .  ,->-4  1.  O’- 

(")  .  02 

0 . 00 

02/ 10/86 

N(  i  T  RE  0  . 

RR020PP 

4  i  .  9~b3 . 7 

0 . 05 

0 . 00 

02/19/86 

NOT  RRO. 

RR020SS 

L  .  ■>  -4  1  .  8 

0 . 0  1 

I ) .  Of ) 

02/ 14/ 8b 

NO)'  REO. 

RR020SS 

4  1.; f.3 . 4 

0.11 

( 1 . 00 

1 12/20/86 

NO  1  RE'/. 

RRO 2 1 PP 

1  .3-41  .9 

i  1 . 04 

0 . 00 

02/07/86 

N"T  RIO. 

RR021 PR 

41  .  63 .  5 

0 . 09 

0 . 00 

l  12/  1  9/i  16 

NOT  RE Q . 

RRO 2  L  SS 

L  .3-45.1-. 

0  .  Ob 

0.00 

02/14/86 

NOT  RE.' ) . 

RR021SS 

45  .  t>- o7 . 2 

0 .  14 

( i .  on 

1 12/20/86 

NOT  RE'T. 

RR022PP 

J.  .  .3  -9 . 0 

0 . 0/ 

0.25 

01/15/86 

01/ 17/ 8 6 

RR022PP 

■5.3-47.0 

0 . 1  :  : 

0 . 00 

n 1/23/86 

NOT  RE'O. 

RR022PP 

47  .  O-isO  .  5 

0 . 25 

O.bl 

02/05/86 

02/03/86 

RR022SS 

1 . 7  .  5 

0.05 

0 . 00 

01/28/86 

NOT  REO. 

RR022SS 

4t. .  5-b 7.  '•> 

0  .  1 5 

0 . 00 

02/05/ 8b 

NOT  KE-JT. 

RR023PP 

1 . 3-9.0 

1.14 

7 . 00 

01/1 5/86 

01/ 1 7/8 6 

RR023PP 

9 . 0- 10.7 

0 . 24 

0 . 00 

01 /23/8b 

NO  RE  OnR 

RR023PP 

18. 7- 4b. 2 

O  .  Ob 

0 . 00 

01/25/86 

NO  f  REO. 

RR023PP 

46 . 2 -b 7 . b 

0 . 4  0 

2.00 

02/03/86 

02/03/ 86 

RR023SS 

1.3-14. 0 

0.95 

1  .  bS 

01/28/86 

01/28/:  .‘6 

RR023SS 

14.0  -4b.  b 

0. 1  9 

0 . 00 

01/31/86 

NO  r  RE  . 

RR023SS 

46 . b - b/ . 1 

0 . 25 

1 . 28 

02/05/86 

02/03/86 

RR024PP 

L  .3-9.5 

0.00 

0 . 00 

01 / 15/ 8b 

Ni  i  T  RE  0  . 

RR024PP 

9. 5-43. 3 

0 . 00 

0 . 00 

01/23/86 

NOT  RE'T. 

RR024PP 

4..)  .  )  ~bb  . 

0 . 04 

o .  no 

02/03/86 

NO)  RE U. 

RR024SS 

1.3  18.1 

0 .  1  2 

0  .  no 

01/28/06 

NOT  RE  '  l . 

RR024SS 

18.  1 -44 . 8 

0  .  1  b 

0.00 

01/31/86 

NOT  REO. 

RRH24SS 

44.0  bb . 2 

1  .20 

icn 

02/ OS /Ob 

02/(15/:  [< , 

RR025PP 

1  . 3  -9 . 4 

1  .21 

.  > .  50 

01/ 1 5/8b 

01/1  •'/:  ,v. 

RR02SPP 

9.4  44.5 

(  I  .  i  1.3 

0  .  ( IU 

01/23/86 

N(.)  I  RE  '  i  . 

(J-93) 


*  1  ■  •■■■■■■  ■  V  1  — ~  ■  - - 1 - - - - - 


RRU25PP 

e 

44 . 5  -65  .  9 

0 .04 

0 . 00 

02/0  »/  ■  .e. 

Ml  1 1 

RPu  . 

RR025SS 

1 . 3- 43. u 

0 . 00 

0 . 00 

01/28 /ut. 

NOT 

RP  u  . 

RR0255S 

43  .  '  ■'-65 . 5 

0  .  1  0 

0 . 00 

1 12/05/86 

Nf  1  T 

RPu  . 

RR026PP 

1 . 3 -s’ .  6 

0. 12 

0 . 25 

01  /  1 5/ 8p. 

01/1 

7/1  16 

RR02t.PP 

9  .  6  -4.3.2 

0 . 02 

0 . 00 

Ol/23/Ois 

NUT 

RFC)  . 

RR02P.PP 

43 . 2‘  P.4  . '  > 

0.37 

1 . 22 

02/03/8P. 

1 12/0 

5/:  16 

RR026SS 

L . 3 -43 . 7 

0  .  is  1 

1  .  si -1 

0  1  /  28/ 8  p. 

01/2 

8/ 86 

RR02P.SS 

43 . 7-  is 5  .  I 

0 . 0is 

O  .  00 

02/ 05/ 8 1. 

NOT 

RF  u . 

RR02/PP 

1  .  .3  11. 5 

0 . 03 

0 . 00 

01/  1  5 /Pit. 

NO  T 

REO . 

RR027PP 

11 .5-44.2 

0 . 06 

0 . 00 

01/23/ up. 

NOT 

RFC) . 

RR027PP 

44 . 2 -is 5 . 7 

0 . 02 

0.00 

02/ 05/ Op. 

NOT 

RFu . 

RR027SS 

1 . 3-43.9 

0 . 04 

0 . 00 

01/28/86 

NOT 

RE". '.) . 

RR02 7SS 

43 . 9-«;,5 . 4 

0 .  Op. 

0 . 00 

02/05/86 

NOT 

RFC) . 

RR028PP 

1  .3-12.0 

0 . 43 

2 . 00 

01/1  5/  /ip. 

01/1  7/1  :p, 

RR028PP 

12.0-4.3.4 

0.07 

0 . 00 

0.1/23/86 

NO  T 

RFu. 

RRU28PP 

43 . 4-63  .  P. 

0.13 

0 . 00 

02/05/86 

NOT 

RFC). 

RR028SS 

1 . 3-42 . 9 

0 .  1  0 

0.00 

01/28/86 

no  r 

RF(-) . 

RR02yys 

42 . 9-p.O  .  7 

0  .  It, 

0 . 00 

02/05/86 

NOT 

RFC). 

RR029RP 

1 . 3-13.8 

0 . 00 

0 . 00 

01/  15/ 8p. 

NO  T 

REO  . 

RR02'^PP 

13.8-40.0 

0 . 03 

0 . 00 

01/ 25/ 86 

NOT 

REO . 

RR029RP 

40.0-57.8 

0 . 09 

0 . 00 

02/03/86 

NOT 

REO . 

RR029SS 

1 . 3-57.3 

0 . 0 1 

0 . 00 

02/25/86 

NOT 

REO . 

RR029SS 

57.3-75.3 

0 . 0  1 

0 . 00 

03/  1 3/ 86. 

NOT 

REO. 

RR029 T2 

1 . 3-37.0 

0.15 

0 . 00 

03/31/86 

NOT 

REO . 

RROJOPP 

i  .3-57.5 

1  .  32 

0.47 

02/12/86 

02/  1 

2/86 

RRUoOPP 

57.5  75.5 

0 . 1 5 

0 . 00 

03/04/86 

NOT 

REO . 

RR030SS 

1 . 3 -58  -  1 

0 . 87 

1  .  44 

02/25/86 

02/25/86 

RRI)  3  Ob  5 

58 .  1 -76 . 1 

0 . 03 

0 . 00 

03/  13/86. 

NOT 

REO  . 

RRl’1.10  1  1 

L . 3-41 .5 

0 . 1 0 

0.00 

03/31/86 

NOT 

RFO . 

KR031PP 

1.3  55.3 

2.14 

1  0 . 04 

02/12/86 

02/1 

2/1.16 

RR031PP 

35  .  3  -  73  .  -3 

0 . 03 

0 . 00 

03/04/86 

NOT 

REO  . 

RKl )  '  J  U.3 

1  .  1-42.3 

0 . 03 

0 . 00 

03/20/86 

NOT 

REu  . 

RRU5  1  u4 

L . 3-43.5 

0 . 00 

0 . 00 

03/20/86 

NnT 

RFO  . 

KKIi.il  '  >5 

1.  .  i  3  7.0 

1.31 

17.34 

02/25/86 

02/25/86 

RRU5  1  r-j’S 

3  7  .  i.l  -  5.3 . 8 

0 . 02 

0 .00 

02/28/86 

NOT 

RE  0  . 

KRI15 1 bS 

3  3  7  l .  8 

0 . 08 

0 . 00 

03/ 1 3/86 

NOT 

REu. 

RRD.ii  r  1 

1 .  3-58.2 

0 . 1 P, 

0 . 00 

03/18/86 

NOT 

RFu  . 

RPU.il  V 2 

1 .  3-47 . 4 

0 . 32 

p. .  00 

03/1.8/86 

03/1 

8/116 

PRO  32 PP 

1 . 3-54.2 

1 . 33 

20. 10 

02/12/86 

02/  1 

2/H6 

RRU32PP 

54.2-72.4 

0 . 03 

0 . 00 

03/04/86 

NOT 

REu  . 

KR0520  1 

1 .3-45.2 

0 . 00 

0 . 00 

03/20/86 

NOT 

RFO  . 

RR032Q2 

1 .3-47. 1 

0.01 

0 . 00 

03/20/86 

NO  T 

REu. 

RR032SS 

l  .3-  38.2 

1  .  .53 

0  .  is  4 

02/25/86 

02/  2 

'5/.  6 

RR032SS 

38 . 2  -  54 . 1 

O  .  0  1 

0 . 00 

02/28/86 

NOT 

RE.i  1  . 

RR032SS 

54.1  71. 3 

0.01 

0 . 00 

05/  1  5/ 8P. 

NOT 

RE  U  . 

RR032T1 

1 . 3-46 .  0 

0 . 33 

1  4 . 1  3 

05/18/86 

05/1 

8/1  it. 

RR032T2 

1 . 3  -49 . 4 

0 . 48 

L  .87 

0.3/  18/86 

03/  1 

8/  HI-, 

RRD.35PP 

1  .  .5-  52 . 2 

0 . 5e, 

3 . 45 

02/ 1 2/86 

02/  1 

7/1  if , 

RR855PP 

52 . 2’-p.9 . 0 

0 . 03 

0 . 00 

03/04/86 

NO  T 

RFO  . 

RRI I  i.lS‘1 

1 . 3-51 . 3 

0 . 02 

0 . 00 

02/25/86 

NOT 

RE  u  . 

R  R055SS 

5  1  .  3  is 8  .() 

0 . 05 

0 . 00 

03/ 15/86 

NOT 

RFu. 

PRO 33 T 1 

1.3  5p. .  8 

0 . 05 

0 . 00 

03/  1.8/86 

NOT 

RE  ' ) . 

RRU55T2 

1  .  3  -55 . 2 

0 . 30 

0 . 00 

05/ 18/86 

NO  RFCOR 

RR054PP 

1  . 5 -50.4 

1 . 03 

22 . 60 

02/ 1 2/86 

02/1 

RR054PP 

50.4-67.0 

0.0  1 

0 . 00 

(13/05/86 

NOT 

Rt- '  . 

RRI )  lass 

1  .  3  4 '  ’ .  '  * 

0 . 38 

1  1 . 9(1 

02/25/86 

08/7 

1  f » / :  v, 

PRO  14  ■-> ; 

4'  *  .  'J  .  8 

0 . 92 

8 . 80 

03/1  i/HP. 

(  hi/  1 

0/:  7-. 

(J-94) 


RR034T 1 

1  .  3-t.O  .  2 

0 . 0  7 

n .  i  hi 

it './  i 

K|i  I  1 

RF  M  . 

RRU34T2 

L  .  3  -6  L  .  7 

0 . 09 

0 . 00 

03/  18/86 

nii  r 

Rl- 1 1 . 

RR035PP 

i . 3-45 . 7 

1 . 29 

0 . 78 

02/12/86 

02/  1 

8/86 

RR035PP 

45 . 7 -62  -  6 

0  .  ( Jo 

0.00 

03/05/86 

no  r 

KFO  . 

RR035SS 

1 .3-41  .  ■> 

0 . 3 1. 

0 . 1 6 

02/25/86 

02/2 

5/86 

RR035SS 

41.9  -t.  1 . 7 

0 . 52 

1  .  66 

0.3/13/06 

03/  1 

3/06 

RR035T 1 

1 . 3-6 1 . 7 

0 . 06 

0 . 00 

03/ 18/86 

NOT 

RL.O  . 

RR035T2 

1 . 3  “t.l  .  / 

0  .  1 0 

0 .  ( JO 

03/ 18/96 

NOT 

RFC)  . 

RR03t.PP 

1  .  3-32  .  t. 

2 . 56 

31 .26 

02/ 1 2/86 

02/1 

3/86 

RRQTt.PP 

>2  .  >  •  -~39  .  t. 

0 . 00 

0 . 00 

02/19/1-16 

NOT 

REQ. 

RR036PP 

39  .  6  t.l  .  1 

0 . 02 

0 . 00 

03/05/86 

NOT 

Rf  0 . 

RRMJ6SS 

1 . 3  -30  -  0 

0 . 0  1 

0 . 00 

02/25/86 

no  r 

RFC!  . 

RR 03655 

30 . 0~ 59 . 0 

0 . 30 

1.11 

03/13/86 

03/  1 

3/86 

RRO.3t.ri 

1  .  3  -t.O  .  3 

0 . 05 

0 .00 

03/18/86 

NO  T 

RFC) . 

RSOOl PP 

2  i .  3-62 . 9 

0 . 04 

0 . 00 

05/02/86 

NOT 

RFC). 

RSUU 1  S3 

2 1.0 -62  -  2 

0 . 00 

0 . 00 

05/07/1:16 

NOT 

RFi-l . 

RS002PP 

2 1 . 0-02 . n 

0 . 00 

0 . 00 

05/02/86 

NOT 

RFC). 

RS002SS 

2 L . 0-02 . 0 

0.17 

0 . 00 

05/07/86 

NOT 

RFC) . 

RS0U3PP 

21  .0-82.0 

0 . 4 1. 

6 . 66 

05/02/86 

05/02/86 

RS(  M  J35S 

2 1  . 0 -02  -  0 

0.07 

0 . 00 

05/07/86 

NOT 

REQ . 

RS0II4PP 

2 1 . 0-02 . 0 

0 .  1  5 

0 . 00 

05/02/86 

NOT 

REC) . 

RS004SS 

21 .0--48.0 

0 . 0  1 

0 . 00 

05/07/06 

NOT 

REQ . 

RS005PP 

2 1 . 0- 82 . 0 

0 . 1 8 

0 . 00 

05/02/86 

NOT 

REQ . 

RS0G5SS 

2 1 . 0 -40 . 0 

0 . 02 

0.00 

05/07/86 

NOT 

REQ . 

RS006  PR 

21 . 3-48. 7 

0.01 

0 . 00 

05/02/86 

NOT 

REQ. 

RS0O6SS 

21 . 7-49.6 

0 . 09 

0 . 00 

05/07/86 

NOT 

REQ  . 

RS007PP 

22.3-51 . 0 

0.07 

0 . 00 

05/02/86 

NOT 

REQ . 

Rsnn/ss 

2  3 . 2-53 . 0 

0.02 

o .  on 

05/07/86 

NOT 

RFC) . 

RS008PP 

25  .  t.  -5  1 . 2 

0 . 03 

0 . 00 

05/02/86 

no  r 

REQ . 

RS008SS 

29 . 7-44 . 5 

0 .04 

0 . 00 

05/07/06 

NOT 

Rf-  Q  . 

VV001 PP 

1 . 3-33  0 

2 . 25 

30 . 7  I 

02/12/86 

02/  I 

5/06 

W002PP 

1 . 3-39 .  i  j 

l  .  52 

6 . 40 

02/  1  2/8t. 

02/  1 

W004PP 

1 .3-18.6 

0 . 1 2 

0 . 00 

01/31/86 

NOT 

f<L  Q . 

W013PP 

1  .  .3  -34 . 0 

0 . 04 

0 . 00 

03/25/86 

mi  '  r 

RFC). 

W014PP 

1  .  .0  39  .  o 

0 . 06 

0 . 00 

03/25/86 

no  r 

Kf  (  l . 

wo  i:.)PP 

1 .3-26.0 

0 . 0  1 

0 . 00 

04/23/06 

Nnr 

RL'!. 

Wl'l  1  t.PP 

1 . 3  -28 . 5 

0.04 

0 . 00 

04/23/86 

Nor 

RF ' ) . 

JO-  01 

"  K  " 

DENT AL  CONG RE  IE 


Mono . 
No  . 

Date 

Quan  t i t y 

') 

05  Jun  84 

2  cy 

6/7 

15  Jun  84 

22  cy 

2/3 

09  Aug  84 

12  cy 

2  - 1 A 

06  Sept  84 

6  cy 

1  L 

24  Apr  85 

48  cy 

12 

17  May  85 

92  c  y 

.3/14 

l’5  Jun  85 

o  cy 

TOTAL 

J  88  CY 

Reason 

"Faceup"  irregular  bedding 
plane  face 

"Faceup"  monolith  joint  face 

"Faceup"  monolith  joint  face 

Fill  open  joints  in 
foundation  floor 

treat  fault  zone  below 
elevation  985 

1  reat  fault  area  be  Low 
elevation  905 

Fill  sandstone  bed  undercut 


I  K-l  1 


10  0.1 
"L" 

EXPLOSIVES  DATA 

SUBJECT  PAGE 

1.  Drilling  <ind  Blasting  Summary .  L-2  -  L-3 

2.  Typical  Blasting  Reports .  1.-4  -  L-/ 

3.  Typical  Drilling  and  Loading  Plans .  L-S  ~  L-'^1 

4 .  Explosive  Technical  Data .  L-10  -  L-l’51 

5.  Seismograph  Data .  L-20  -  L~24 


[L-l] 


10.-01 

"L-L" 


DRILLING  AND  BLASTING  SUMMARY 


PROS PL IT 

Type  Powder  -  Here  asp  1 1 t 
Hole  Diameter  -  3  Inch 

Spacing  -  24  Inch  -  Load  each  hole,  space  powder  in  hole 

L8  Inch  -  Load  every  other  hole,  space  powder  in  hole 


Caps  -  Mi lade t 

Stage  I  (09-27— 83  to  05—16—84) 

No . 

Holes  Range 

18  0.08#/sf  -  0.3#/sf 

Stage  2  (12-6-84  to  04-02-85) 

5  0 . ll#/sf  -  0 . 28#/ sf 

TOTAL  23  0.08#/sf  -  0 . 30#/ sf 


Avg.  Powder 

0.l6#/sf  2,615# 

0.18#/sf  710# 

0. L6#/sf  3,325# 


PRODUCT ION 

Type  Powder  -  Unigel 

Hercamix 


Hole  Diameter  - 

Spacing  -  7’  X  7 
4-1/2’ 

5X5 


3-1/2  Inches 

’ ,  6X6,  7X8,  8X8 
X  4-1/2’  -  To  grade  w/4-1/2’ 
limestone  sand 


stemming 


Burden  -  5  Feet  (stemming) 


Caps  -  Miladet. 
Stemming  -  5’  -  6’ 


f  L  -  2 1 


SUMMARY 


No . 
Holes 

Ran  ge 

Avg . 

Powder 

Stage  1 

.38 

0.69#/cy  -  8 . 3tt/cy 

1 . 70#/ey 

33,795# 

Stage  2 

23 

0 . 30#/cy  -  1  .  6.#/ c  y 

0 . 9t,#/cy 

4 , 882# 

TOTAL 

61 

0 . 30 )t/cy  -  3 . 3 tt/cy 

1 . 5#/cy 

58,677# 

,  '/  S3  ?  .si/'-l . . . WEATHER  W/l '  Ai  i'KOX.  I  LMF  ^  - 

MATS  OR  OTHER  PROTECTIVE  DEVICES  USED:  YES _  NOJ^l.  _ 

SPECIFIC  BLAST  LOCATION3%s*<j*^1^Jz£ - - - - - - - - - - 

DISTANCE  TO  NEAREST  DWELLING  OR  STRUCTURE  - - - - 

TYPE  OF  MATERIAL  BLASTED:  SANDSTONE _  LIMESTONE _  SHALE  (/.  CLAY -  COAL 

TOTAL  NO.  HOI  FS.  DIAMETER^!  .  DEPTH^Z ^BURDEN - SPACING/’’ 3-—~ 

TYPE  OF  STEMMING^vllCSJ?!^ _ — — DEPTH  OF  STEMMING_^C __ 


TYPE  OF  EXPLOSIVES  USED 


UN  I  GEL 


HERCAMIX 

HERCASPLIT 

■>RIMAC0RD 


BS 

/2SZL 


TOTAL  WGT.  OF  EXPLOSIVES 


SIGNATURE  OF  BLASTERS/"' 


DELAY  CAPS  USED 

QUANTITY 


TYPE  OF  DELAY  USED: 


.  ENSE  NUMBER  OF  BLASTER 


O-INSTANT 

1 - MS-25 

2- MS-50 

3- MS-75 

/ 

FLECTRir  MILADET.  _ 

/ 

NON-ELECTRIC 

-X 

NO.  OF  SERIES:__*J2__— — 

KIND  OR  MFG:  HERCULES 

4- MS-1QD 

5- MS-125 

6- MS-l  50 

7- MS- 1 75 

8- MS-20D 

2 

DETONATOR:  450 _ 

TIME  SETTING: 

- r - - 

V 

MAX.  HOLES/DELAY:  _Z _ 

<r 

_  MAX.  LBS./DELAY .  ZL2C? _ 

- - - -  - 

_  MAX.  ALLOWABLE  LBS./DELA' 

9-MS-250 

1  0-MS-300 

£ 

J/ 

_ 

1  1 -MS-350 

_ _ C 

— 

1  2-MS-400 

s?  . - 

— 

1  3-MS-450 

...  _> _ 

- 

1  4-MS-500 

J? 

- 

1  5-MS-600 

ciT _ 

- 

1  G-MS-700 

1 8-MS-900  _ - 

DISl  ANi  L  Of  .'GRAF  H  I 

SHOT  NO.  .. 

WITNESSES  .  .  _ _ 

COMPONC N  T 
TRANSVERSE 
VERTICAL 
LONGITUDINAL 

AK  SOUND  PRESSURE  LEVEL 
1ARKS: 


ANALYZING  FIRM 


I  IT.  DIRECT  it  >N-  N  S  E  \Y 

SEISMOGRAPH  OPERATORS  NAME  _ 


BRA T ION  MEASUREMENTS 

MONITOR  MAX.  PARTICLE  VELC 


SCALED  DISTANCE. 


_ ANALYSIS  BY 

DIAGRAM  OF  SHOT 


C°rV 


\ }  /  r  C  X .  i  t 


YES.™ 


NO./. 


...  -  .  •  ,  •  ...  .WEATHER 

. .  PROTECTIVE  DEVICES  USED: 

.  ;,,-cir  ,c  BLAST  LOCATION Y!-h 'V  3 

r  -p  .T arest  dwelling  or  5TRUCTURE./^22 - 

DISTANCE  TO  NEAREST  D  ^  CLAY  COAL. 

c  c  MnRT ONE _ LIMESTONE - SHALE.^-  CLA 

TYPE  OF  MATERIAL  BLASTED.  y  ,G  ' ' 

r'>  DFPTH^/?>WL-BURDEN— ^SPACIf  G/£— 

TOTAL  NO  HOLES — ‘fJf-— — DIAMETER  *3- - -D  '  ^ 

101  .  5-  /  _ _ DEPTH  OF  STEMMING./? - r 

TYPE  OF  STEMMlNG^^fcL«CJ2LZ£^e  - 


1  1  *  ' —  ■  '  _ _ — - - — 

UK  I  GEL  _ _ -■ 

hercaxix _ 

_  __ _ . _ — 

UERCASPLIT 

■drimacord 

LBS 


DTAL  VJGT.  OF  EXPLOSIVES_^2-2*£- 


X  <^T>TL-  - 

•nature  ok  blaster 


f  L.  >!.' ELI'  OF  Bl  ASTER 


DELAY  caps  USED 

QUANTITY 


O-INST  ANT 

1 - MS-25 

2 - MS- 50 

3- MS-75 

4 - MS- 1 00 

5- MS-125 

6- MS-150 

7- MS-l  75 

8- MS-200 

9- MS-250 
1  0-MS-300 
1  l  -MS-350 
\  2-MS-400 
1  3-MS-450 
I4-MS-500 
1  5-MS-G00 
1  6-MS-700 
I  7-MS-800 


TYPE  OF  DELAY  USED: 

_ELECTR  IC_KILADE^ 

NON-ELECTRIC- 
NO.  OF  SERIES:. 

KiNDORMFG.JEBSJm 

N 

DETONATOR: — k55— - 

TIME  SETTING: — - — 


/ 


_Z. 


max.  HOLES/DELAY : — J-& - 

MAX.  LBS. /DELAY : - ^ - 

max.  ALLOWABLE  LBS./DEL A'i 

_ - — - - 


18-MS-90D 
1  9. MS-1000 


I 


I 


t 


r 


uis  j'ANCE  Of  SEISMOGRAPH  FKCV  BLAST  .  M.  DIRECTION:  N  _  S  E  W 

SHOT  NO.  .........  .  -SEISMOGRAPH  OPERATORS  NAME _ _ _ 

WITNESSES _ _ _ _ _ _ _ _ _ _ _ 


VIBRATION  MEASUREMENTS  = 

COMPONENT  MONITOR  MAX.  PARTICLE  VELOCI" 

TRANSVERSE  _ _ _ _  _ _ 

VERTICAL  _ .  .  _ ’ 

LONGITUDINAL  _ ! _  -■  Sii£Z 


PEAK  SOUND  PRESSURE  LEVEI _ SCALED  DISTANCE _ _F 

REMARKS: _ _ _ _ ...  — 


NALY2ING  FIRM 


ANALYSIS  BY. 


DIAGRAM  OF  SHOT 


hi 


A  precision  blasting  technique  that  controls 
overbreak,  increases  safety,  and  produces 
economies  in  manpower  and  concreting 


HERCULES 


EXPLOSIVES  &  CHEMICAL  PROPULSION  DEPARTMENT 

HERCULES  INCORPORATED 

WILMINGTON  •  DELAWARE  •  19899 


•Hr»cum  TRiDr  ma»h 


L-10 


T 


T 

•I 

l| 

l| 

H 

ll 


r ;  l  i  r;  e 


Besides  greatly  reducing  the  time  and  labor 
consumed  in  loading  Hercosplit  blast  holes,  it 
often  is  possible  when  using  Hercosplit  1  or  Herco¬ 
split  WR  to  widen  the  drill  hole  spacings  appre¬ 
ciably  ,  which  in  turn  lowers  the  overall  drilling 
cost. 


HERCOSPLIT  40 
AND  HERCOSPLIT  40  WR 

Hercosplit  40  and  Hercosplit  40  WR  are  high 
explosives  especially  designed  for  ease  of  loading 
in  Hercosplitting,  that  are  available  in  1  Vi  by 
S-in.  cartridges  equipped  with  longitudinal  paper 
tunnels.  These  tunnels  enable  the  cartridges  to  be 
slid  down  the  detonating  fuse  downlines  (after  the 
detonating  fuse  is  lowered  into  the  holes)  in  drill 
holes  that  are  to  be  Hercosplit. 


PAPER  TUBE 
SEPARATORS 
MAY  BE  CUT 
IN  SMALLER 
LENGTHS  THAN 
BIN.  IF  SO  DESIRED 
FURTHER, MORE 
THAN  ONE 
SEPARATOR 
MAY  BE  USED 


HERCOSPLIT  40 
OR  40 WR , 

1  ]/4  BY  8  IN. 
CARTRIDGE 


PAPER  TUBE 
SEPARATOR 


PAPER  TUBES 
LONGITUDINALLY 
POSITIONED  IN 
EACH  CARTRIDGE 


:  I! 

LLili 


Normol  method  of 
usin9  either  Hercosplit 
40  or  Hercosplit  40  WR 


1 


l 


i-i  i 


7 


)  \  \  .  I.’  v 


C»rad« 


Hercosplit  40, 
11  i  x  8  in., 
equipped  with 
tunnels 


V.  clef 
evil  unci 


Ammonia 

Dynamite 


Hercosplit  40  WR,  Ammonia 
1 1  4  x  8  in.,  Gelatin 

equipped  with 
tunnels 


Detonates  com¬ 
pletely  after 
1  b  hours  under 
50  feet  of  w'ater 


f  ».=  :• 

Clu 


Not  recommended 
for  use  under  water 


Carl,;dc.t.i  i 
50-1  b  Cut 


108 


C  c  ri  •  ■  d  a  e 

In  Pour di 


94 


0.463 


0.532 


•Subject  1o  a  voriolion  of  plut  or 


i  3*®  from  the  nominal  cortndge  count. 


J 

I 


Extra  S-in.-long  paper  tunnels  may  be  purchased  separately  to  act  as  convenient  sep¬ 
arators  (which  may  be  cut  into  increments  or  used  in  whatever  multiples  are  desired) 
between  the  individual  cartridges  placed  in  the  drill  holes.  These  tunnels  are  slid  down 
on  the  detonating  fuse  downlines  in  the  same  manner  as  the  cartridges.  Loading  speed  is 
greatly  enhanced  by  the  use  of  these  tunneled  Hercosplitting  explosives. 


KARVITE** 


Although  originally  developed  for  perimeter,  or  “smooth,”  blasting  in  underground 
mining  or  construction  projects,  Karvite  also  finds  application  for  Hercosplitting  in  for¬ 
mations  where  the  rock  is  somewhat  friable  and  weathered. 

*Fer  information  concerning  tho  u»e  of  Korvlt*  for  perimeter  for  "omopth")  blotting  underground,  pleo»e  refer  to 
the  Hercwlel  fxploiivot  Technical  Data  Shoot  entitled  "Karvite  Blotting." 


PROPERTIES  OF  KARVITE 


Grode 

Kind 

Water 

Rent’ance 

Fume 

Clati 

Nommol 
Number  of 
Corlridgei  Per 
50-lb.  Cote* 

Nominol 
Weight  Per 

C  ortfidge 

In  Poundi 

Karvite, 
ii  x  24  in. 

High-Ammonium- 

Nitrate-Content 

Dynamite 

Not  recommended 
for  use  under  water 

1 

175 

0.286 

•SubjPc’  to  a  voriolion  of  plui  or  imnut  3%  f<om  the  nommol  cartridge  count. 


When  used  for  Hercosplitting,  the  Karvite  should  he  initiated  with  detonating  fuse 
in  the  same  manner  as  Hercosplit  1  and  Hercosplit  WR. 
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RX  PRIMALINE 
S3E3S5S33S 


NO  \M\AL 

OUTSIDE 

MINIMUM 

S i '  f  H  J  .\'L  -  r  1 T 

CORE 

GRAINS 

DiAt/.E  T  L  R 

UNSILE 

?  oo:  feet 

2-1003  11  SPOOLS 

PER  FT. 

INCHES 

STRENGTH 

PETN 

15 

.145  ±  .005 

275  lbs. 

18  lbs.  I 

DETACORD 

CORE 

NOMINAL 
GRAINS 
PER  FT 

OUTSIDE 

DIAMETER 

INCHES 

MINIMUM 

TENSILE 

STRENGTH 

SHIPPING  WEIGHT 

1000  FT  2000  FT 

PULLOUT  2-1000 II 
BOX  SPOOLS 

PETN 

18 

.150  ±  .005 

150  lbs. 

81/?  lbs.  1 7  lbs. 

E-CORD 

CORE 

NOMINAL 
GRAINS 
PER  FT. 

OUTSIDE 

DIAMETER 

INCHES 

MINIMUM 

TENSILE 

STRENGTH 

SHIPPING  WEIGHT 

1000  ET.  2000  FT, 
PULLOUT  2-1000  It 
BOX  SPOOLS 

PETN 

25 

.157  ±  .005 

150  lbs. 

1 0Vfe  lbs.  22  lbs. 

O 


STRIP  MINE  SPECIAL 


CORE 

NOMINAL 
GRAINS 
PER  FT 

OUTSIDE 

DIAMETER 

INCHES 

MINIMUM 

TENSILE 

STRENGTH 

SHIPPING  WEIGHT 

2.000  FEET 

2-1000  It  SPOOLS 

PETN 

40 

.190  T  .005 

300  lbs. 

27  lbs. 

REINFORCED  PRiMACORD 

CORE 

NOMINAL 
GRAINS 
PER  FT. 

OUTSIDE 

DIAMETER 

INCHES 

MINIMUM 

TENSILE 

STRENGTH 

SHIPPING  WEIGHT 

2.000  FEET 
2-100011.  SPOOLS 

PETN 

50 

.200  —  .008 

200  lbs. 

33  lbs. 

207  Pine  Creek  Road 
WcUord  Pennsylvania  15090 
(412)  935-5712 


501 1  Washington  Avenue 
Evansville,  Indiana  47715 
(812)  476-1329 


Sales  Offices 

2616  Old  Wesley  Chapel  Rd. 
Decalur,  GA  30034 
(404)  288-8497 


Post  Office  Box  97 
Louviers.  Colorado  80131 
(303)  798-8625 


iTfe  Consign- 53 ickford  (MX/Tfiparo^ 
BLASTING  PRODUCTS  DIVISION 

660  Hopmeadow  St.  Simsbury,  Conn.  06070 


660  Hopmeadow  Slreef 
Simsbury.  Connecticut  06070 
(203)  658-4411 
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Boosters  are  h:;::: -impulse.  relatively  tr.sensttr.  e.  cast  i.  r.::t  eg;;,  cci  .1,1  •.  \ ;  os  :g:.~d  f,  r 
detonating  either  blasting  agents  or  desensitized  expiesh  es  in  conjunction  u,;h  det  jnat.t.g  u  :d, 
electric  blasting  caps,  or  nonelectric  delay  devices.  Suggested  application  is  as  follows: 


It  Is  RecrttnrisJ  Ifai  Uo 
Pii.T.tn  Bf  Used  pti  Ho::  Wn;n 

Borriclt  D.ametet,  Recommended  Type  the  Pcndsi  Column  Eiceeds  the 

Id  mm  of  Titan  Booster  Recommended  Nitroglycerin-Type  Primers  following  lerptfcj1* 


2-2'h  57-64 

Titan  Booster  1S0A 

Gelatin  Extra  60%.  1%  x  8  in.,  or 

Gelapnme®.  1%  x  8  in.  (38  x  203  mm) 

10  It  (3  05  m) 

2V3  64-76 

Titan  Booster  225A 

Gelatin  Extra  60%.  2  x  8  in  .  or 

Gelapnme.  2  x  8  in  (51  x  2C3  mm) 

15  tt  |4  6  m) 

3  3%  76-89 

Titan  Booster  350A 

Gelatin  Extra  60%.  2%  x  16  in.  (64  x  406  mm)  or 

Gelapnme,  2  x  8  in.  (51  x  203  mm) 

20  tl  (6  1  m) 

3Vj-6  89-152 

Titan  Booster  50QA 
Titan  Booster  500MA 

Titan  G  Booster,  Gelatin  Extra  60%.  3  x  24  in. 

(76  x  610  mm)  or  Gelapnme  2  x  8  in  (51  x  203  mm) 

25  ft  (7  6  m) 

6  in  (152  mm) 
and  up 

Titan  Booster  2500A 

Titan  G  Booster,  Gelatin  Extra  60%.  5  in.  x  16^3  lb.  or 
Gelaprime,  5  in.  x  lbs  (127  mm  x  7  6  kg) 

25  ft  (7.6  m) 

l*lwhen  iwo  boovers  are  necessary,  place  one  near  the  bottom  and  one  near  tha  top  ot  the  main  chug*  in  the  borehole  Additional  booster!  may 
b«  reQuired  if  the  blaster  feels  that  separations  or  blockages  may  occur  as  the  borehole  rs  being  loaded  ll  is  imperative  that  each  booster  be 
threaded  on  the  detonating  cord  downline  or  be  individually  pnmed  with  a  detonator. 


Packaging 

Hcrcomix  1  blasting  agent  is  furnished  in  50-lb  (22.7-kg)  net  polyethylene-lined,  multi  wall  paper  bags. 
Transportation,  Storage,  and  Handling 

This  blasting  agent  is  not  initiation-sensitive  to  No.  8  blasting  caps  or  rifle  bullets,  and  thus  need  not 
be  stored  in  bullet-resistant  magazines  unless  so  required  by  relevant  laws  or  regulations.  Storage 
magazines  should  be  located  to  conform  to  the  American  Table  of  Distances  and  the  Table  of 
Separation  Distances  of  Ammonium  Nitrate  and  Blasting  Agents  From  Explosives  or  Blasting 
Agents. 

Hcrcomix  is  classified  by  the  U.S.  Department  of  Transportation  as  Blasting  Agent,  and  must  be 
transported,  stored,  handled,  and  used  in  conformity  with  all  applicable  Federal,  state,  and  local  laws 
and  regulations.  The  proper  shipping  description  and  hazard  classification  for  Hercomix  1  as 
described  in  this  bulletin  is: 

Ammonium  Nitrate/ Fuel  Oil  Mixture— Blasting  Agent 
This  product  should  be  kept  dry,  and  stock  should  be  rotated  so  that  the  oldest  material  is  used 
first.  Use  only  proper  primers,  and  never  load  in  wet  holes  or  where  there  is  not  adequate 
confinement.  If  these  restrictions  are  observed,  the  formation  of  toxic  fumes  w  ill  be  minimized.  This 
product,  as  manufactured,  conforms  to  the  Institute  of  Makers  of  Explosives  Fume  Class  1  rating. 

For  additional  recommended  good  practices  in  transporting,  storing,  handling,  and  using  this 
product,  consult  the  Safety  Library  Publications  of  the  institute  of  Makers  of  Explosives. 
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HERCULES 


Hercules  Incorporated 
910  Market  Street 
Wilmington,  DE  19899 


Atlanta 

Norcross.  GA  30071 
3169  Holcomb  Bridge  Road 
Sun*  700 
(404)  447-9120 


Chicago 

Oak  Brook  1L  60521 
814  Commerce  Drive 
Suite  30? 

(312)  667-3000 


Denver 

Englewood.  CO  80111 
5680  S  Syracuse  Circle 
Suite  414 
(303)  779-1717 
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San  Francisco.  CA  94111 
One  Mantime  Piaja 
Golden  Gateway  Center 
Suite  1250 
(415)  986-2535 


Wilmington.  DE  19899 
300  Delaware  Avenue 
16th  Floor 
(302)  575-5700 
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technical  Intormation 


HERCOMIX®  1  Blasting  Agent 


BULLETIN  TD-203C 
(Supersedes  TD-203B) 


Description 

HERCOMIX®  1  is  a  premixed,  prilled  ammonium  nilrate/fuel  oil-type,  65%  weight-strength 
blasting  agent'1*  suitable  for  use  under  dry  borehole  conditions.  It  can  be  used  for  quarry, 
open-pit  and  construction,  or  underground  blasting  operations,  and  can  be  either  blown  into  the 
borehole  by  pneumatic  loading  devices  or  poured. 

This  highly  economical  blasting  agent  has  an  average  poured  density  of  about  0.80  g/cm3, 
or  50  lbs/ft3.  When  holes  are  loaded  pneumatically,  average  density  is  about  0.95  g/cm3,  or  60  lbs/ ft3. 

Hercomix  I  blasting  agent,  as  packed  and  when  used  under  dry  borehole  conditions,  will 
produce  Class  1  fumes. 

I1  *Biistmg  agent  Any  material  or  mixture  consisting  of  a  fuel  and  oxidizer.  Intended  for  blasting,  not  otherwise  classified  as  an  explosive, 
provided  mat  the  finished  product,  as  mixed  for  use  or  shipment  cannot  be  detonated  by  means  of  a  No.  6  test  blasting  cap  when  unconfined. 


Typical  Characteristics 


Measured  energy,  ft-lbs/lb  X  10®  .  1.10 

Measured  energy,  ft-lbs/ft3  .  54 


APPROXIMATE  LOADING  DENSITY  AND  RATE  OF  DETONATION 


Approximate  Weight  per  Foot 

Approximate  Detonation 

Borehole  Diameter, 

of  Borehole  When  Poured, 

Velocity  (confined). 

In. 

mm 

lbs 

kg 

fps 

mps 

2 

51 

1.1 

0.50 

10,700 

3,261 

3 

76 

2.4 

1.09 

10,900 

3,322 

4 

102 

4.4- 

2.00 

1 1 ,800 

3,597 

5 

127 

6.8 

3.08 

12,400 

3,780 

6 

152 

9.8 

4.44 

12,800 

3,901 

7 

179 

13.3 

6.02 

13,100 

3,993 

8 

203 

17.4 

7.88 

13,300 

4,054 

9 

229 

22.0 

9.97 

13,400 

4,084 

10 

254 

27.2 

12.32 

13,500 

4,115 

11 

279 

32.9 

14.90 

13,600 

4,145 

12 

305 

39.2 

17.76 

13,650 

4,160 

13 

330 

46.0 

20.80 

13,700 

4,176 

14 

356 

53.3 

24.14 

13,700 

4,176 

15 

381 

61.2 

27.72 

13,750 

4.191 

16 

406 

69.6 

31.53 

13,750 

4,191 

17 

432 

78.6 

36.61 

13,750 

4,191 

18 

457 

88.1 

39.91 

13,750 

4,191 

/over) 

we  cannot  anticipate  all  conditions  under  which  this  intormation  and  our  products,  or  the  products  ot  other  manufacturers 
m  combination  with  our  products,  may  be  used  We  accept  no  responsibility  for  results  obtained  by  the  application  of  this 
miormation  or  the  safety  and  suitability  of  our  products,  either  alone  or  m  combination  with  other  products  Users  are  advised  to 
maxe  thpir  own  tests  to  determine  the  safety  and  suitability  of  each  such  product  or  product  combination  for  their  own  purposes 
Unless  oinerw.se  agreed  in  writing  we  sell  the  products  without  warranty,  and  buyers  and  users  assume  all  responsibility  and 
liability  lor  loss  or  damage  arising  trorn  the  handling  and  use  ol  our  products,  whether  used  alone  or  in  combination  with  other  products 


L-l  5 


Packaging 

L'nipel  semigelatin  dynamite  is  available  in  the  following  cartrulpc  sizes  and  counts: 


PkOC)(JcTlOk\  Cartridge  Size 

1  Vis  x  8  in.  (28.6  x  203  mm) 

1  V«  x  8  in.  (31 .8  x  203  mm) 

1 V;  x  8  in.  (38  x  203  mm) 
i^)t?\l  )-f()U!L-*2  x  8  in.  (51  x  203  mm) 

2x16  in.  (51  mm  x  41  cm) 

2V«  x  16  in.  (57  mm  x  41  cm) 

£7  fIoLE-*-  2Vz  x  16  in.  (64  mm  x  41  cm) 

2*4  x  16  in.  (70  mm  x  41  cm) 
3x16  in.  (76  mm  x  41  cm) 

3Vj  x  16  in.  (89  mm  x  41  cm) 

4  x  16  in.  (102  mm  x  41  cm) 

4 Vi  x  16%  lbs  (1 14  mm  x  7.5  kg) 

5  x  25  lbs  (127  mm  x  1 1.3  kg) 


Detonation  Velocity 

Nominal  Cartridge  Count  (Confined) 

per  50-lb  (22.6-kg)  Case  fps  mps 


134-142 

13.700 

4,175 

109-115 

14,300 

4.360 

76-82 

15.400 

4,700 

41-45 

16,100 

4,900 

19-22 

16.100 

4,900 

16-18 

16.700 

5,090 

13-14 

16,700 

5,090 

12-13 

1 6,700 

5,090 

10 

16,900 

5,151 

7 

16,900 

5,151 

6 

1 7,000 

5,182 

3 

17,000 

5,182 

2 

17,200 

5,243 

Transportation,  Storage,  and  Handling 

The  proper  shipping  description  and  hazard  classification  for  Unigel  as  described  in  this  bulletin  is: 

High  Explosives — Class  A — Explosive — (Dynamite) 

For  recommended  good  practices  in  transporting,  storing,  handling,  and  using  this  product,  see  “Do’s  and 
Don'ts"  Instructions  and  Warnings  packed  inside  each  case,  and  consult  the  Safety  Library  Publications 
of  the  Institute  of  Makers  of  Explosives. 

Stock  should  be  rotated.  Avoid  using  new  material  before  old. 


I'nigel  is  classified  by  the  U.S.  Department  of  Transportation  as  High  Explosive  Class  A  and  must  be 
transported,  stored,  handled,  and  used  in  conformity  with  all  applicable  Federal,  state,  and  local  laws 
and  regulations. 
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|  U  HERCULES  £oZw?s!%rc‘ 

At  linti 

NO'C'OSS  GA  30071 

3t69  Hoicomb  Bridge  Road 
Suite  700 
(404) 44 7-91 ?0 

Chicago 

Naperville,  tl  60566 
One  Energy  Center 

300  East  Shuman 
Boulevard 

Denver 

Englewood.  CO  80111 
6484  South  Quebec 
Street 

(303)  779-1717 

San  Francisco 

Walnut  Creek.  CA  94596 

590  Ygnacio  Valley  Road 
Suite  300 
(415)  930-3500 

Wilmington.  DE  19899 
300  Delaware  Avenue 
16th  Floor 
(302)  575-5700 

Suite  ?60 
(31?)  901-4000 


N 
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technical  Information 


BULLETIN  TD-2131 
(Supersedes  TD-2I3H) 


UNIGEL®  Semigelatin  Dynamite 


Description 

Unigel®  is  a  specialK  formulated  xemigelatin  dynamite  developed  exclusive!)  to  be  a  single.  all-purpose 
explosive  grade  that  can  be  used  for  most  blasting  applications,  with  resultant  sav  ings  in  explosive  costs. 
It  is  a  replacement  for  many  of  the  more  expensive  specialty-grade  dynamites  that  offer  vary ing  energy 
value  with  each  grade. 

Unigel  has  good  water  resistance  and  excellent  uniformity  of  mixture  and  plasticity,  withstands  long 
periods  of  storage  without  deterioration,  and  will  detonate  completely  under  moderate  water  pressure. 
Unigel  is  an  excellent  primer  for  ANFO. 


Typical  Characteristics 

Specific  gravity 
Weight  strength,  % 

Cartridge  strength,  % 

Minimum  sensitiveness,  in.  (mm) 
Detonation  (confined)  velocity,  fps  (mps) 
Measured  energy  x  106: 

Weight,  ft-lbs/lb 
Volume,  tt-lbs'ft3 

Energy  comparison  (with  ANFO  as  100) 
Weight 
Volume 
Fumes 

Water  resistance 
(2-in.-dia.  (51 -mm)  cartridge) 

Shelf  life 


1.27 

66 

58 

12  (305)'*’ 
14,300  (4.360)1*1 

.95 

75 


86 

143 

Class  I16’ 

Wilt  detonale  after  24  hrs 
under  12  ft  (3  66  m)  of  water 
One  year  under  cool,  dry.  and  well- 
ventilated  storage  conditions 


,J’  1V«-in  (32-mm|  diameter 

101  2-m  -diameier  cartridge  and  above  will  be  Fume  Class  1  unless  reouesied  Class  2 

Features 

•  Single  explosive  grade  for  universal  blasting  applications — simplified  inventory  requirements. 

•  Minimum  afterblast  fumes  and  smoke. 

•  Extremely  good  shelf  life  —  superior  to  most  gelatin  extra  dynamites. 

•  Unigel  semigelatin  dynamite  can  be  used  as  the  main  explosive  charge  or  as  a  primer  for  ANFO 
mixtures  because  of  its  high  rate  of  detonation. 

•  Provides  performance  equivalent  to  that  of  more  costly  specialty  grades  at  less  cost. 

(over) 

We  cannot  anticipate  all  conditions  under  which  this  information  and  our  products,  or  the  products  of  other  manufacturers 
in  combination  with  our  products,  may  be  used  We  accept  no  responsibility  for  results  obtained  by  the  application  of  this 
information  or  the  safety  and  suitability  of  our  products,  either  alone  or  in  combination  with  other  products  Users  are  advised  to 
make  their  own  tests  to  determine  the  safety  and  suitability  of  each  such  product  or  product  combination  for  their  own  purposes 
Unless  otherwise  agreed  in  writing,  we  sell  the  products  without  warranty,  and  buyers  and  users  assume  all  responsibility  and 
liability  lor  loss  or  damage  arising  from  the  handling  and  use  of  our  products,  whether  used  alone  or  in  combination  with  other  products 
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technical  li  lioii  nation 


BULLETIN  TD-204C 
(Supersedes  TD-204B) 

HERCULES®  PERMISSIBLE  EXPLOSIVES 

Description 

Hercules  permissible  explosives'1*  are  designed  10  meet  or  exceed  any  coal  mine  blasting  requirement 
encountered,  including  underground  coal  construction.  They  are  available  in  three  nonnitroglycerin  brands 
and  eight  nitroglycerin-sensitized  brands.  Each  has  been  custom-developed  for  a  particular  use  and  then 
adapted  especially  for  that  use  after  years  of  fieldwork  that  included  both  explosives  grade  elimination 
and  optimization  studies.  The  result  is  a  compact  list  of  improved  and  easy-to-select-from  group  of  per¬ 
missible  explosives  that  will  provide  both  economy  and  efficiency  in  any  coal-blasting  operation. 

^  ^Explosives  that  have  been  tested  by  the  Mine  Safety  &  Health  Administration  and  passed  as  safe  for  blasting  in  gaseous  and  dusty  coal  mine'-,  if  used 
in  accordance  with  the  Code  of  federal  Regulations  (30  Cf  R  15  19). 


Typical  Characteristics 

Nonnltroglycerin  Permisslblesl’) 


Minimum 

Nomlntl 

Measured  Energy  *  10* 

Average  Detonation  Velocity 

Permissible 

Cartridge  Court 

Weight 

Volume. 

In  1  % 

*  8-in  Cartridges 

Water 

Cartridge  OIL 

Fume  ClasL 

per  50-lb  Cisl 

Brand 

fiibs/lb 

IMbs/lt1 

fl/sec 

m/sec 

Resistancrfhl 

Intel 

Bureau  ot  Mines 

1  'A  »  8-In.  dll 

Hercoal"  330 

092 

69 

9.840 

3.000 

3% 

1 

A 

117-124 

Hercoal  340 

088 

54 

9510 

2.900 

3 'A 

1 

A 

142-150  - 

Hercoal  378 

104 

79 

11.800 

3.300 

2 

1 

A 

114-122 

Nilroglycerin-Sensltized  Permissibies 

Ret)  H*  A 

095 

63 

8.200 

2.500 

3 

1 

A 

116-124 

Ret)  H  C 

095 

61 

5400 

1.650 

3  A 

1 

A 

135-145 

Red  H  F 

095 

49 

6.400 

1.950 

3 'A 

1 

A 

173-185 

Red  HI 

096 

49 

6250 

1.900 

4 

1 

A 

184-196 

Collier*  C 

090 

52 

9.900 

3.025 

3 

1 

A 

155-165 

Red  H  B 

100 

63 

10.400 

3.175 

3 

1 

A 

135-145 

fHe'coqel*  Ay 

095 

89 

16.900 

5,150 

2 

1 

A 

96-104 

TuFrcogei  B 

095 

89 

16,500 

5.030 

2 

IV, 

AW* 

96-104 

l*^When  compared  with  nitrogiycenn-sensMi/ed  permissible*  the  outstanding  features  of  nonnitroglycerin  permisstbies  are  (1)  they  do  not  produce 
headacnes  after  handling  and  (2)  they  produce  improved  ahertxast  smo*e 
^'Rating  ranges  from  1  to  4  with  1  the  best. 

^'According  to  Mine  Safety  &  Health  Administration  (MSHA}  regulations 

Hercules  permissible  explosives  are  in  the  U  S  Depanment  of  Interior's  Bufeau  of  Mines  (USBM)  Fume  Class  A  Only  Hercoge!  B  *5  formulated 
to  be  in  both  USBM  Fume  Class  A  and  IME  Fume  Class  1. 

Selection  of  Permissibies 

Of  the  factors  that  enter  into  the  choice  of  a  permissible  explosive  for  a  given  application,  probably  the 
two  most  important  are  (1)  detonation  velocity  and  (2)  energy.  A  permissible  with  a  slow  detonation 
velocity  will  usually  produce  a  higher  percentage  of  prepared-  coal  sizes,  while  a  fast  permissible  has  the 
smashing  action  desired  in  the  production  of  fine  sizes  such  as  coking  coal.  To  assist  in  selection  of  the 
brand  that  is  most  suitably  adapted  for  a  particular  application,  Hercules  offers  the  following: 

(over) 

We  cannot  anticipate  all  conditions  under  which  this  mlormation  and  our  products,  or  the  products  ol  other  manufacturers 
in  combination  with  our  products,  may  be  used  We  accept  no  responsibility  lor  results  obtained  by  the  application  ot  this 
information  or  the  safety  and  suitability  ol  our  products,  either  alone  or  in  combination  with  other  products  Users  are  advised  to 
make  their  own  tests  to  determine  the  salety  and  suitability  ol  each  such  product  or  product  combination  lor  their  own  purposes 
U-i'-ss  otherwise  agreed  in  writing,  we  sell  the  products  without  warranty,  and  buyers  and  users  assume  all  responsibility  and 
liabiln,  lor  loss  or  damage  arising  from  the  handling  and  use  ol  our  products,  whether  used  alone  or  in  combination  with  other  products 
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PRIVTCD  IN  U  S  X 


*r 


Application 

Brand(s) 

Recommended 

Features 

Production  of  prepared  sizes  of  coal  under  light  water 
conditions. 

Red  H  C 

Red  h  F 

Red  H  L 

Each  ol  these  brands  offers  as  slow  a  detonation 
velocity  as  possible,  while  still  maintaining 
sensitiveness.  Collectively,  they  offer  a  wide 
and  comprehensive  range  of  strength  ana  car¬ 
tridge  count 

For  coal  seams  that  contain  roc*  binders  and  are  difficult 
to  shoot.  These  orands  are  adaptable  for  use  under 
moderate  water  conditions 

Red  H  A 

Red  H  B 

Collier  C 
Hercoal  330 
Hercoal  340 

These  brands  provide  a  moderately  high  rate  of 
detonation,  and  are  excellent  products  for 
shooting  coal  off-me-soiid ." 

Por  rock  blasting  as  done  in  underground  coal  construc¬ 
tion  wortt  This  product  is  adaptable  for  use  m  moderate 
to  heavy  water  conditions. 

Hercoal  376 

This  product  is  especially  designed  lor  use 
where  nonheaoacne-producing  handling  and 
improved  atierbiast  fumes  are  (actors  in  me  use 
of  permissiDlea. 

For  use  in  coal  seams  where  very  hard  rock  is  encountered 
and  where  water  conditions  are  severe. 

Hercogel  A 

Recommended  for  use  where  it  is  not  practical 
to  use  a  more  economical,  but  weaker  and  less 
water-resistant  permissible. 

For  use  m  underground  coal  construction  such  as  hard 
rock  blasting  for  shafts,  siopes.  entries,  and  overcasts. 

Hercogel  B 

Because  of  its  fume  class  (satisfying  both 
Bureau  of  Mines  Class  A  and  (ME  Class  i )  and 
high-velocity  and  energy  cnaracteristics.  this 
product  grade  >s  the  ideal  selection  for  uses 
where  all  regulations  for  permissibility  must 
be  observed. 

NOTE;  All  Hercules  permissible  explosives  conuin  a  nigh  percentage  ol  granulated  salt  to  make  tnem  even  more  preferable  lor 
coal  mining  The  salt  Has  a  cooling  alteet  on  tha  (lame  emitted  By  detonation  of  tha  permissibles.  and  reduces  the  chance 
of  the  explosives  igniting  gas  or  coal  dust.  Even  though  Ihese  high-sall  permissibles  provide  an  added  factor  of  safety  to 
coal  mine  blasting,  they  must  be  used  in  full  compliance  witn  all  permissible  regulations 

Packaging 

All  Hercules  permissible  explosives  except  Hercogel  A  and  Hercogel  B  are  available  in  all  standard 
cartridge  sizes  of  1  to  2-in.  diameter  and  8-in.  length,  and  in  king-size  cartridges0'  of  1V4  10  2-in.  diameter 
and  lengths  of  12,  16.  20,  and  24  in. 

Hercogel  A  is  available  only  in  standard  cartridge  sizes  of  1  to  2-in.  diameter  and  8-in.  length.  It  is 
not  available  in  king-size  cartridges. 

Hercogel  B  is  available  only  in  standard  cartridge  sizes  of  1  %  to  I  ^-in.  diameter  and  8-in.  length.  No 
other  sizes  are  available. 

(2) 

King-site  permissible  cartridges  provide  •  ™ore  continuous  column  (fewer  csrmdge  enmpt)  which  results  m  more  detonation  g no  a  re¬ 

duction  »n  sfieroiast  fum«  sna  imo*«  Opportunity  for  «  fixed  ensrge  is  pastibie  fm»  improves  the  exo(o*iv«s  economy  tor  there  i*  waste  <n 
pan-cannoges  a  no  more  time  saveo  m  loeomg  the  oorenoies  furthermore.  mere  is  contrdera&ty  tees  c  nance  lor  m.tiires  trom  coal  dust  conectmo 
between  cartridges 

Storage 

Permissible  explosives,  particularly  the  grades  with  low  strength  and  low  velocity,  absorb  moisture  readily 
and  may  deteriorate  as  a  result.  For  this  reason,  the  oldest  stock  should  be  used  first  in  order  to  minimize 
duration  of  storage.  Once  permissibles  are  taken  underground,  they  should  be  used  within  48  hrs,  as 
specified  in  the  U  S.  Bureau  of  Mines  permissibility  regulations. 

The  products  described  in  this  technical  data  sheet  are  classified  as  High  Explosives  and  must  be  trans¬ 
ported.  stored,  handled,  and  used  in  conformity  with  all  applicable  Federal,  state,  and  local  laws  and 
regulations. 
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HERCULES 


Hercules  Incorporated 
910  Market  Street 
Wilmington,  DE  19899 


Atlanta 

Norcrosv  GA  30071 
3169  Holcomb  Bridge  Hoad 
Suite  700 
(404)  447-9120 


Chicago 

Naperville,  IL  60566 
One  Energy  Center 
300  East  Shuman 
Boulevard 
Suite  260 
(312)  961-4000 


Englewood.  CO  SQ111 
6484  South  Queoec  Street 
(303)  779-1717 
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San  Franctaco 
Walnut  Creek.  CA  94596 
590  Ygnacio  Valley  Hoad 
Suita  300 
(415)  930-3500 


Wilmington.  DE  19(99 
300  Dataware  Avenue 
16th  Floor 
(302)  575-5700 


COMPUTATION  SHEET 


SUBJ  ECT 

3 LAST  VIBRATION  MONITORING 


COMPUTATION 

3EISMOGRAPHIC  REPORTS 


COMPUTED  8Y 


CHECKED  BY 


,  8,  9 

.  9 

Mono 

.  8 

Mono 

.  6 

.  7 

Mono 

.  6 

3-27-84 

P/S 

3-30-84 

Prod. 

o.  2,  3 


.  2,  3 


.  2 


Mono .  10 


Mono.  14 


Mono.  11,  12 


Mono.  10,  11 


Mono.  10,  11 
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VI BRA-TEC'  ■  ENGINEERS  BLAST  AND  SEISMOGP  ->HIC  REPORT 


Client  US  Army  Corps  of  Engineers 


Job  Location. 


Stonewall  Jackson  Lake  Dam 


Date  12  April  1984 

Exact  Blast  Location _ 


Blast  No. 


Time  lill 


Monolith  #2  Production  shot 


No.  of  Holes . 


92 


2'/, 


Spacing 


2'  x  2' 


Diameter. 

.  ft.  Burden 


.  in. 


Avg.  Depth. 
_ ft. 


1.25 


.  ft.  Subgrade . 


Make  &  Type  of  Explosives: 

Uni gel _ 


Delay  Make 


Avg.  Stemming 

Miladet 


ft. 

ft. 


40 


lbs. 

lbs. 

lbs. 

lbs. 

lbs. 


Delay  Type  &  Nos.. 
Min.  delay  period 


Hercules  450 


ms. 


Max.  Ibs./delay  period _ 

Rlaster  William  Young 


_ lbs. 


Weather 


cloudy 


Total  Explosives 


lbs.  Wind  Direction  &  Speed  1-2  mPh  s£  direction 

Everlert  Only 

Range/Gain  Setting _ ips 


Seismograph  No..  Ogf  1090 _ 

Exact  Seismograph  l  ncatinn  On  access  road  to  Monolith  #3  325’  south  of 


Trigger  Level 
ips 


Monolith  #3  upstream 


Seismograph  Distance  &  Direction  from  Blast 

120.1 


325'  south  of  Monolith  #3  SW  from  blasting 


Meters 


[Peak  Overpressure. 


[Peak  Particle  Velocity- 


0.01 


dB  Operator _ 

ips  Cassette  No. 


E.  Mendenilla 


Remarks: 


Vibration  Analysis  by: 


Vibra-Tech  Engineers,  Inc. 


Date: 


iuu  Ktvt  »se  siot  roe  lur  omshami 
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/I  BRA-TECH  ENGINEERS  INCORPORATED 


TM  "tJcKVIl-iJC  HKC  •  ROC K  VILLX.  MANYUNO  2MI| 


901 -7U-I1  7# 


CONSULTANTS  TO  TMI  MINING,  QUARRY  INC,  CONSTRUCTION  AND 
CXPLOSIVC  USING  INDUSTRIES, 


Bulletin  VT  CMS  4(1-7 


VIBRA-TAPE®  CMS  4 

the  sophisticated  one 


VIBRA-TAPE  PROVIDES  FOh  SOPHISTICATED  RECORDING  OP  GROUND  AND  AIR  EFFECTS 
FROM  BLASTING  IN  TERMS  OF  PARTICLE  VELOCITY*  DECIBELS 


The  Vibra-Tape  GMS-4  Blasting  Seismograph  is  a  four  channel  instrumentation  cassette  tape  recording 
system  (record  only)  designed  for  field  recording  of  three  channels  of  seismic  data  and  one  channel  of  air 
overpressure  signals  while  simultaneously  presenting  a  visual  display  of  the  peak  velocity  sensed  by  any  of 
the  three  component  velocity  sensors  (pickups),  and  the  air-concussion  sensed  by  the  microphone.  It  is 
intended  for  use  by  blasters,  contractors  or  quarry  operators  in  conjunction  with  professional  persons 
rendering  consulting  services  in  blast  damage  control.  The  full  signature  of  the  earthborne  vibration  and 
the  air  overpressure  signals  are  recorded  on  magnetic  tape  for  subsequent  reproduction  on  auxiliary 
equipment  and  detailed  analysis. 

The  Vibra-Tape  GMS-4  has  an  easy  to  use,  operating  sequence  which  assures  the  user  of  obtaining  quality 
data  after  only  a  few  minutes  of  instruction.  Data  recorded  on  the  tape  incfudes  the  three  velocity 
components  of  earth  motion  (one  vertical,  two  horizontal),  air  or  sound  pressure  in  decibels  and  lbs.  per 
sq.  inch,  dynamic  calibration  data  for  the  velocity  pickup,  battery  voltage,  tape  calibration  data,  and  voice 
comments  for  event  identification  and  notations  of  the  meter's  reading. 

The  instrument's  meter  indicates  and  holds  the  peak  velocity  sensed  by  any  of  the  three  pickups  and  the  air 
blast  sensed  by  the  microphone  until  the  reading  is  noted  and  reset  or  the  instrument  is  turned  off  by  the 
operator.  The  standard  meter  reads  directly  in  inches  per  second  of  peak  velocity  and  decibels  of  peak  air- 
concussion  and  allows  the  operator  to  know  immediately  the  level  of  vibration  and  air-borne  effects  that 
have  been  recorded.  This  enables  the  blaster  to  adjust,  and  thus  control,  his  shooting  to  stay  within  desired 
limits. 

Standard  seismic  frequency  response  of  the  Vibra-Tape  GMS-4  is  1  to  200  Hz  or  higher  (3dB  points).  The 
velocity  pickups  have  a  10  Hertz  natural  frequency  with  special  amplifiers  to  achieve  the  1.0  Hz  response. 
The  pickups  are  rugged  in  construction  and  are  easily  employed.  The  acoustic  microphone  has  a  built-in 
preamplifier  which  minimizes  stray  electrical  signals  and  line  noise.  Storage  is  provided  for  the  three 
component  pickup,  the  pressure  microphone  and  the  internal  batteries.  The  instrument's  standard  6  volt 
lantern  batteries  provide  up  to  75  hours  of  operation,  whereas  er.ch  shot  normally  should  not  require  more 
than  five  minutes  to  record.  The  recommended  C60SD  cassette  tapes  can  record  continously  up  to  30 
minutes. 
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vibra-tech  engineers  incorporated 

CONSULTANTS  TO  THf  MINING.  OUAANYINQ.  CONSTRUCTION  AND  EKRlOSIVE  U5INCJ  INDUSTRIES 

706  ROCKVILLE  PIKE  ROCKVILLE,  MO  20852 

I  June  7,  1983 

Hr.  Otto  Feuer 

Wiley  N.  Jacks"  Company 

P.0.  Box  ^ 1 9^ 

Roanoke,  Vircl_ia  2^015 

V! BRA-TAPE  GMS  k  H 1090 

Dear  Mr.  Feue-. 

This  letter  is  to  confirm  that  a  period  of  instruction  on  the  correct 
operation  and  use  of  the  Vibra-Tape  GMS  seismograph  was  provided  by 
Mr.  Dale  R.  Houck  on  June  2,  1982,  at  your  Roanoke  office. 

The  following  people  were  present  for  that  instruction: 

1.  Ja~es  Silvers 

2.  Karen  Silvers 

3.  Clayton  Smart 

k.  Andy  Clark  , 

5.  0:to  Feuer 

6.  Lynn  Gisiner 

If  anyone  has  any  questions  or  requires  additional  information  please 
do  not  hesitate  to  contact  this  office  at  any  time. 

Yours  faithfully, 

vibra-tech  engineers,  INC. 

G.  Alan  Foster 
Sr.  Vice  President 


( L-  2  3 ) 


(M-l) 


L  \  NE  DRILL  I  N© 

C  Hjrhd  1J 


(M-2) 


Vxw' 


1  0  O  1 
"  N  " 

ORA  INAGL  GALL  LRY  ORA  I  N 


(N-l) 


COMPUTATION  SHEET 


SUBJECT 


DRAINAGE  GALLERY  DRAIN  HOLES 


COMPUTATION 


COMPUTED  BY 


STA  -  LOCATION 


1+27.50 


1+30.00 


1+42.50 


1+52.50 


1+62.50 


1+72.50 


1+82.50 


1+95.00 


2+02.50 


2+12.50 


2+22.50 


2+32.50 


2+42.50 


2+52.50 


2+62.50 


2+72.50 


2+82.50 


2+92.50 


3+02.50 


3-1-12 . 50 


DATE 


FAQB 


-  Nipple  Depth  1.75’ 


CHECKED  BY 


ELEV 


1040.00 


1035.0 


1030 


1005.00 


1005.00 


1005.0 


1002.50 


1002.50 


1002.50 


1002.50 


1002.50 


998.1 


995.0 


995.0 


995.0 


995.00 


1022 


1022 


1022 


995.6 


995.6 


995.6 


995.6 


995.6 


995.6 


995.6 


995.6 


987.4 


987.4 


987.4 


987.4 


987.4 


<DEP 


6.3 


6.3 


6.3 


25.9 


18.3 


13.2 


8.1 


9.5 


9.5 


9.5 


7.0 


7.0 


7.0 


7.0 


7.0 


10.9 


998.5 


994.0 


984.5 


977.0 


970.0 


964.0 


957.0 


954.5 


954.0 


953.0 


952.0 


951.00 


950.0 


949.0 


948.0 


947.0 


946.8 


946.5 


946.3 


946.0 


21 

3+22.50 

6 

995.0 

987.4 

IRB 

mm 

49.9 

22 

3+32.50 

6 

995.0 

987.4 

mm 

945.4 

50.4 

23 

3+42.50 

6 

mm 

24 


3+52.50 


50.8 


COMPUTATION  SHEET 


DATE 


SUBJECT 

DRAINAGE  GALLERY  DRAIN  HOLES 


COMPUTATION 


COMPUTED  8Y 


NO 

STA  -  LOCATION 

25 

3+62.50 

26 

3+72.50 

27 

3+82 . 50 

CHECKED  BY 


ELEV 


C 

DEP 

ELEV 

4+00.00 


4+12 . 50 


4+22.50 


4+32.50 


4+42.50 


4+52.50 


4+62.50 


4+72.50 


4+82.50 


4+92.50 


5+02.50 


5+12.50 


5+22.50 


995.0  985.0  10.1 


995.0  985.0  10.1 


995.0  985.0  10.1 


995.0  985.0 


995.0 


995.0  985.0 


995.0 


9 


945.0  I  50.8 


45 


46  5+72.50 


47  5+82.50 


48  5+92.50 


12  1010.62985.0  26.0 


13 
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COMPUTATION  SHEET 


DATE 


SUBJECT 

DRAINAGE  GALLERY  DRAIN  HOLES 


COMPUTATION 


COMPUTED  BY 


NO 

STA  -  LOCATION 

MON 

-  »  J 

49 

6+02.50 

13  i 

50 

64-12.50 

13 

51 

6+22.50 

14 

52 

6+32.50 

14 

53 

6+42.50 

t 

14 

54 

6+52.50 

14 

55 

6+62.50 

15 

56 

6+72.50 

15 

57 

6+82.50 

15 

58 

6+92.50 

15 

59 

7+02.50 

16 

60 

7+12.50 

16 

non 


Nipple  Depth  1.75* 


CHECKED  BY 


ELEV  EL 


1025.00  1000 


1030.62  1000 


1035.00  1027 


1035.00  1027 


1040.00  1207 


1045.62  1027 


1050.00  1040 


1050.00  1040 


1056.25  1040 


1040 


1060 


1065.0  1060 


I 


10  Ml 
"  1 1 " 
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SUBJECT  RAGE 

(1)  Uplift  Pressure  Cells . 0-  2  -  u-  lu 

(2)  Horizontal  and  Vertical  Controls . u- 1  L  0-1  j 


(0-1) 


T 


7 


"o  j 

INS  I  RIJMKN  TAT  ION 
(1)  Uplift  Pressure  Cell 


(0-2) 


J  F  ALLEN  COMPANY  AND 
WILEY  N.  JACKSON  COMPANY,  JOINT  VENTURE 

P.O.  DRAWER  747 
WESTON.  WV  26452 

25  June  198-1 

Army  Corps  of  Engineers 
P.  0.  Box  608 
Weston,  WV  26452 

ATTENTION:  Mr.  William  F.  Woodbum 
Resident  Engineer 

RE:  Stonewall  Jackson  Lake  Dam 
DACW5  9-83-0-0053 
West  Fork  River 
UPLIFT  PRESSURE  CELLS  - 
INSTALLATION  PROCEDURE 

Gentlemen, 

The  eighteen  (18)  uplift  pressure  cells  in  Monoliths  5,  8  and  12  will 
be  staked  out  and  installed  according  to  specified  locations  which  are  shown 
on  contract  drawing  #037D-Ul-88/2.  A  4"  diameter  hole  will  be  drilled  4  feet 
below  the  existing  foundation  elevation  and  thoroughly  flushed  with  water. 

The  2 ’-6"  x  l'-4"  wooden  box  constructed  of  3/4"  material  will  be  placed  on 
the  foundation  with  the  bottom  shaped  to  conform  with  the  contour  of  the 
foundation  and  having  a  minimtm  depth  of  8"  at  the  highest  point  of  rock.  The 
schedule  120  PVC  pipe  tee,  the  two  slotted  schedule  80  PVC  pipe  with  caps 
and  the  i’i"  to  1"  reducer  will  be  installed  in  drilled  hole  and  box.  A  short 
length  of  schedule  120  PVC  pipe  will  then  be  installed  through  a  pre-drilled 
hole  :r:  the  wooden  box  and  connected  to  the  V/2"  to  1"  reducer.  The  4"  dril- 
.ed  hole  and  wooden  box  will  then  be  filled  with  washed  #8  pea  gravel,  the 
I’d  of  the  box  will  be  attached  and  the  box  will  be  encased  with  a  minimtm 
of  t,  inches  of  concrete  at  least  24  hours  prior  to  placement  of  subsequent 
lift  of  concrete.  The  pipe  runs  will  be  placed  with  an  upward  slope  of  V' 
per  foot  form  the  cell  to  a  point  directly  beneath  the  reading  station  and 
thence  vertically  'jpward  to  the  gallery  recess.  The  pipe  assemblies  will  be 
held  in  position  and  secured  during  concrete  placement. 

THE  READOUT  STATION 

The  extended  PVC  uplift  pipes  exiting  into  the  readout  station  will  be 
protected  with  corrosion-resisting  steel  pipe.  The  end  of  each  uplift  pipe 
at  the  reading  station  will  be  capped  with  a  shut-off  cock  and  a  snap-lock 
connector.  A  .metal  identification  marker  will  be  permanently  fastened  to 
each  uplift  pipe  extending  into  the  gallery  recess. 

We  are  enclosing  copies  of  submittals  #8,  dated  January  10,  1984  and  #57, 
dated  April  17,  1^84  which  have  been  approved  for  use  on  this  project.  The 
items  listed  were:  18  each  -  Parker  V*  brass  couplers 

18  each  -  Parker  V*  brass  nipples 
18  each  -  6'  diameter  test  gauge 
18  each  -  3/4"  brass  gauge  cock 
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.Army  Corps  of  Engineers 
UPLIFT  PRESSURE  CELLS 

If  there  are  additional  questions  concerning  this  matter,  please  do  not 
hesitate  to  contact  this  office. 


s spec t fully  yours, 


E.  Mendpnilla 
Field  Engineer 


EM/sh 

cc :  file 

enc :  as  noted 
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STONEWALL  JACKSON  DAM 
UPLIFT  PRESSURE  CELL  LOCATIONS 


Ce  1  L 

No . 

Mono 1 1  th 
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Station 

Axis  Offset 
Downstream 
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E  iev . 

Gauge 

Elev. 

L 

5 

2+87.5 

1’ 

987 . 5 

.1000 

5 

2+87 . 5 

11  ’ 

987.1 

1000 

s) 

5 

2+87.5 

25  ’ 

986 . 1 

.1000 

4 

5 

2+87 . 5 

41  ’ 

986. .  4 

1000 

5 

5 

2+87 . 5 

59’ 

986 . 1 

1000 

t, 

5 

2+87.5 

77’ 

985 . 6 

]  000 

7 

* 

3+97.5 

1  ’ 

983 . 8 

1.000 

8 

»■”{ 

3+97 . 5 

1  1  ’ 

981 . 7 

1. 000 

'V 

3+97 . 5 

23’ 

982 . 4 

1.000 

J  u 

8 

3+97. 5 

41  ’ 

983.7 

1 000 

L  L 

8 

•H-9 /.  5 

59  ’ 

985 . 4 

1000 

12 

y 

3+9/ . 5 

77’ 

983 . 8 

1 000 

15 

12 

5+58 . 0 

1  ’ 

984 . 0 

1010 

14 

12 

5++.+. .  25 

12.8’ 

98  5 . 0 

1  0 1  0 

15 

12 

5+58.0 

1 8 . 0  ’ 

984 . 9 

1010 

1 +. 

12 

5  *-58.0 

59 . 0  ’ 

985 . 5 

1010 

17 

12 

5+58.0 

55 . 0  ’ 

984  .  +. 

1010 

i  a 

12 

5+58.0 

+.7.0’ 

983 .  +. 

10  10 

* 


r 


* 


(0-6) 


OF 


PACES 


court  OP  ENGINEERS.  US. 
CXSO  RIVES  DIVISION 

MTALUrtS* 


r»//.r»  h 


COMPUTATION  SHEET 


PACE 

DATE 


\SUBJECT 


.  a/S  7~J?U'V£\/  T~/)7~/OA/  —  /Jp  /.  f  /  p}re*5:Jh:  C  c  //s 


« -  22'- 0,' 

DM J_ 


t'  from  -4ms 


2  f 

0 

«NJ 

3  the 

Q 

9 

*  *f- 

? 

s#* 


1  - 

93  y .  3 

2  ~ 

987.  | 

3  - 

9  S6.I 

4  - 

98  6.4 

5  - 

9  S6. 1 

<o  — 

9  5  5.6 

DR  A  IMAGE 

L7  4?  i.  <1  (z  £  V  v 

PLAN  View 
C  fclevA  987- 4  ) 


q  KQE.S  c.l£lA  r  10  DO 


STONEWALL  aAC/'SOAJ 

Uf'Ltr’"  P/CeZSUKg-  Q.£*.i.S 


zhst.  mc 

7 / 1  9  l8b 

7 /z  l/B  £■ 

:  1 

:  BB9E .  2 :  (— C'SI 

rai 

.  n 

:  BBSS .  £ :  (— C'S 1 

WSSmSR 

:3 

w 

:  BBBE . 6 : 0-PSI 

1  0(M7: 

: 1001  . 7  : 

:4 

2 

0 

: BBBB. B :0-p5I 

:  BBSS. 6 : 0-931 

:  BBBB .  E  DEI 

l  J 

C 

:  1  0  0 1  .  7 : 

:  1001 

: 1 001  .  “  : 

:  6 

: 88BE . 6 :  (— DSI 

:  8  3  3  E .  E :  C—c’ s  I 

:  7 

:  1  0 1 3 . 9  : 

:10k.": 

:  8 

: 1013.0: 

:  1  0 1  5 .  o : 

:? 

oc 

:  B8BB .  8 : p S I 

: 88BB . 8:0-931 

:  BBBB.  8: 0-PSI 

no 

"2: 

o 

:  B88B . 8 : 0-PSI 

:  1  000-.  6 : 

:  8886. 6: (—PSI 

•:.n 

:  883B . 8 : 0— PSI 

:  BBB6 . 8 :C— PSI 

:  BBBB. 6: 0-PSI 

•  i  n 

BBSS . B :0-PSI 

:  8886. 6:0-921 

n:i:I.i414KS39 

:13 

1011.2: 

:B8B&.6:(— PSI 

: 8868.6:0-  PSI 

-1*4 

1012.1: 

: 1 012.3: 

:  BBBB.  B: 0-PSI 

.:13 

rsj 

*»• 

888B .  B :  C1 — PSI 

; BBBB. B:C— PSI 

:  BBBB.  8  :  (— C’SI 

:1  6 

<i 

o> 

:  BBSS . S :0-PS2 

:BBBB.B:0-PSI 

:  BBBB. 6:0— ?S~ 

-.17 

5: 

B88£.e:v~c'SJ 

: 888B . 6 : 0-PSI 

: 1012.3: 

1 1  B 

BB88.B: 0-PSI 

t  BBBE .  B :  0-c'2I 

:  1  0 1  0 .  £ : 

SPOOL 

1013.0: 

: 1 01 5.2: 

.-1013.1: 

s7-4J. 

1015.2: 

: 1013.2: 

:1 015.2: 

s-UEAT-H. 

5. 0:FI)G 

:  ■  l.OiCBY 

:  2 . 0 :  SIi  Y 

aA.7. 

:  -J&4-.  0: 

:  70.0: 

:  6-9.0: 

2PREHP. 

0.  0: 

:  0.0: 

:  0. 02 

(0-10) 


uj  fii  CO  CO  w  un\  to  lO  tr»  in 


"0-2" 

INSTRUMEN  1' AT  ION 

)  Horizontal  and  Vertical  Control- 


Y 


m 


10-ill 

■p" 


ROCK  ANCHORS 


SUBJECT  PAGE 

(1)  Rock  cut  Faces .  P-2  -  P--~ 

(2)  St.  i  L  l  ing  Basin .  P-4  -  P-s 

(J.)  Diversion  Channel  Area .  P-7  -  p-23 
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1  ea . 

3  pa  . 

2  ea  . 
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3  ea  . 

1  ea  . 
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ROCK  ANCHOR  BOLTS 
MONOL.  I  TH  EXCAVATION  FACES 


S  1  ze 

(It) 

Length 

Instai j 
Date 

Location 

ttL  Lx  20 . 0  ’ 

20 . 0 

05-13-85 

Downstream  side  ot  Stage 

1  Diversion  Channel:  It. 
abutment  side 

#  1.  1  x  20 . 0  ’ 

40 . 0 

03-  13-85 

Mon.  13/14  joint  u/s 

#8x20 . 0  ’ 

40 . 0 

03-15-85 

Upstream  side  ot  Stage  I 
Diversion  Channel.:  rt. 
abut,  side;  verticals  on 
top 

#8x20.0’ 

40 . 0 

03-15-85 

Upstream  side  of  Stage  I 
Diversion  Channel:  rt. 
abut,  side;  through  side 

#8x18.5 ’ 

111.0 

01 -08-85 

Mon.  Ip;  Row  B  (first  row 
down  face) 

#8x27.5’ 

220 . 0 

l.)  1  -0  7-85 

Mon.  Ip;  Row  A:  vertical 
top  Mon.  ip  approx,  r 
fr om  side 

#11x20.0’ 

1 80 . 0 

05-17-84 

Row  P;  Mon.  2/5  joLnr 

#11x25.0’ 

75 . 0 

05- 1 7-84 

Row  P;  Mon.  2/3  joint 

#11x30.0’ 

30 . 0 

05-17-84 

Row  P;  Mon.  2/3  joint 

#11x30.0’ 

1 50 .  O 

05-  lt.-84 

Row  C:  Mon.  2/3  joint 

#11x20.0’ 

1  40 . 0 

05-07-84 

Row  C;  Mon.  2/3  line 
dr 1 1 1 ed  tac  e 

#  1  1 x  30 . 0 ’ 

450.0 

05-07-84 

Row  C:  Mori.  2/. 3  line 
dr 1 1  led  f ac e 

#1  lx  1'p.  5  ’ 

34 .  ( l 

04-04-84 

Row  B ;  Upstream  tare 
above  line  drilling  at 
Mon.  2/5  taint 

# 1 1 x ! 7.5’ 

3 . 1  .  ' . 

D4  -  18-84 

Row  B;  Upstream  tare 

(P-2) 

* 
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5  ea  . 
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13  ea  . 
5  ea  . 

,J  ea  . 
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above  line  drilling  at 
Mon.  2/3  mint 


#11x17.5’ 

227 . 5 

04  -  1 7-84 

Row  D : 

Mon  .  2 

#11x17.5’ 

■•’(  1 . 5 

04- I 2-84 

Row  C:  Line  drilled  face 
downstream  of  Mon.  1  on 

Mon.  1/2  i oint 

| 

f 

#11x17.5’ 

52 . 5 

04-1 l -84 

Mon .  2/ 
Mon  .  3 

3:  fist  row 

#11x17.5’ 

87 . 5 

04-1 1-84 

Mon .  2/ 
Mori .  2 

3;  second  row 

( 

#11x17.5’ 

227.5 

03-20-84 

Row  C  ; 

Mon  .  2 

#22 x 17.5’ 

35 . 0 

03-20-84 

Mon  .  2 

f  ac  e 

#11x17.5’ 

87.5 

03-20-84 

Mon  .  3 

far  e 

#11x17.5’ 

52.5 

03-20-84 

Mon  .  2 

f  ace 

#11x17.5’ 

227.5 

03-14-84 

Row  B  ; 

Mon .  1 

#11x10.5’ 

07. 5 

03-12-84 

Retaining  wall  above 

Mon .  1 

#11x10.5 

1  75 . 5 

03-12-84 

Row  A ; 

Mon  .  1 
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7 

7 .  t.5 
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20 
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14-3-2 

5 

7 .  t.5 
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On  24  and  25  August.  1^03,  the  contractor  conducted  a  test  on  three 
rock  anchors  (1A1,  1A2,  and  IA7).  He  used  the  grade  150  (1-3/8 
inch  dia.)  prestressed  steel  dywidag  bar  in  a  2  inch  diameter  hole 
with  celtite  (4512)  bonding  resin  ('4  cartridge  in  1A2  and  1A7  and 
11  cartridge  in  LAI).  The  tests  were  conducted  under  the 
supervision  of  Mr.  Gary  Greenfield,  Celtite  representative.  Ail 
three  anchors  failed  to  obtain  the  155  kip  stress  requirement. 

Two  failed  in  the  Q5  kip  range  and  the  third  at  75  kip.  Mr. 
Greenfiled  concluded  from  his  resin  anchorage  chart,  relationship 
of  failure  point  to  length  of  resin  anchor  bond  and  field 
experience  that  we  were  dealing  with  weak  rock  criteria  and  from 
the  three  test  results,  he  suggested  that,  the  Corps  of  Engineers 
re-evaluate  rock  conditions  with  considerations  given  to 
increasing  the  number  of  anchors  thus  lowering  the  stress  yield 
requirement  for  each  anchor. 

On  01  September  1983,  the  contractor  had  Mr.  Mike  Fitzpatrick, 
representing  Williams  Rock  Anchors,  supervise  the  installation  and 
stressing  of  two  rock  anchors  using  the  contract  specified 
(Section  2N,  par.  3.3.3)  2  inch  diameter  RIS  bolt..  Corps  of 
Engineers  personnel  present  for  this  test  were  Mr.  P.  Oshel,  ORH 
and  Mr.  J.  Brown  and  Mr.  A.  Krysa,  ORP.  the  two  bolts  were 
installed  in  the  same  area  as  the  previously  tested  dywidag  bolts 
and  both  ( LAJ  and  1 A9 )  failed  to  obtain  the  required  stress  of  155 
kips,  1A9  failed  at.  8t»  kips  and  unable  to  obtain  any  stress 
readings  on  L A3 .  It.  should  be  noted  here  that,  anchor  1A3,  that 
achieved  zero  stress  results  was  located  in  an  area  that  was  later 
discovered  during  the  rock  anchor  program  to  be  an  area  that, 
positive  results  could  not  be  obtained.  After  the  failure  of  the 
two  Williams  bolts,  Mr.  Fitzpatrick  told  the  group  that,  he  did  not 
know  what,  the  problem  was  but.  felt.  that,  required  results  could 
possibly  be  achieved  by  adjusting  procedures,  such  as  using  double 
anchor  cones. 

A  meeting  was  held  in  the  Resident  Engineer’s  Office.  Present 
were  Mr.  Brown  and  Mr.  Krysa,  ORP;  Mr.  Oshed,  ORH;  Resident 
Engineer,  Mr.  Woodburn,  Assistant.  Resident.  Engineer,  Mr.  Loudiri 
and  myself  from  the  project,  office.  We  discussed  the  previous 
test,  results  and  concluded  that  the  most  feasible  solutions  to  the 
problem  was  to  let  the  contractor  select  a  lesser  bolt 
si  ze/spac  ing/stress  requirement,  (see  attached  sheet),  which  would 
satisfy  design  criteria  and  submit  it  to  the  District  Office  for 
approve  1 . 
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The  contractor  selected  the  spacing  compatible  with  the  7 5  kip 
stress  requirement  which  had  been  exceeded  during  the  test  ror  the 
dywidag  anchors  previously.  Another  requirement  imposed  upon  the 
contractor  in  using  the  dyw'dag  bar  was  that  he  must  have  at  Least 
10  vertical  feet  of  resin  bond  for  each  anchor  ins  fa  Lied  with  a 
maximum  top  elevation  of  L005  near  the  diversion  channel  to 
elevation  w:35  at  Monolith  No.  9. 

With  knowledge  that  the  75  kip  yield  strength  would  be  no  probLein, 
the  contractor  ordered  the  No.  11,  grade  60  dywidag  bar,  which 
met.  the  75  kip  yield  strength  requirement  before  program  approval 
from  the  District  Office.  The  suppLier  did  not  have  the  No.  11 
bar  in  stock,  so  the  contractor  obtained  the  Grade  150,  1-3/S  inch 

diameter  bar  that  had  been  used  in  the  initial  testing.  On  08 
September  1^83,  the  contractor  started  his  revised  rock  anchor 
program.  He  had  problems  inserting  resin  cartridge  in  a  2  inch 
diameter  hole,  such  as  was  used  during  the  test  program,  so  he 
went  to  a  2-1/4  inch  diameter  hole  and  in  problem  areas,  such  as 
in  Area  1,  he  dr l L Led  a  3-1/2  inch  diameter  hole  to  the  top  of  the 
bonding  zone  and  changing  to  a  1-1/4  inch  diameter  bit  to  complete 
the  hole. 

On  12  September  1^83,  the  contractor  performed  the  first  stress 
test  on  Lis  installed  anchors.  Two  anchors  failed  the  75  tip 
requirement  and  2  uf  the  satisfactory  anchors  (104  and  3A3)  were 
stressed  beyond  the  75  kip  requirement.  104  had  cap  rock  failure 
at  126  kips  but  3A3  achieved  158  kips  before  the  test  was  stopped 
because  of  bar  Limitation.  Although  not  suggested  by  Mr. 
Greenfield  during  the  initial  testing  of  the  dywidag  bars,  the 
stress  yield  on  a  bar  is  directly  re  La  ted  to  Length  of  resin 
anchor  bond.  In  the  15  degree  angle  holes  m  area  I ,  it  took 
12-4512  resin  cartridges  to  obtain  the  10  foot  verticaL  bonding 
zone.  in  a  2-1/4  inch  diameter  hole  with  a  1-3/8  inch  diameter 
bar  installed,  the  4512  resin  cartridge  produces  12  inches  of 
bonding  length.  Thus,  the  12  cartridges  used  produced  a  total  of 
144  inches  bond  length.  On  the  resin  anchorage  chart  under  weak 
rock  criteria,  1  inch  bonding  length  produces  approximately  1.1 
kips.  Thus  the  144  inches  bonding  Length  theoretically  should 
obtain  159.5  kips. 

Thus,  with  the  resin  anchorage  chart  data  substantiated  with  field 
test,  results,  the  contractor  was  instructed  to  return  to  the 
original  spac ing/str ess  yield  requirements  with  two  adjustments. 
(1)  Area  3,  which  by  then  was  over  50%  completed,  could  be 
finished  using  the  closed  spac ing/ lower  stress  yield  program.  (2) 
Ln  Areas  1  and  2,  remaining  anchor  holes  would  be  drilled  4  feet 
deeper  than  originally  scheduled  so  that  an  additional  4  reltite 
cartridges  could  be  added  to  each  hole,  for  a  safety  factor, 
giving  a  total  of  16  cartridges  for  each  anchor. 

With  the  implementation  of  the  above  procedure,  the  rock  anchor 
program  was  completed  on  27  September  1983,  except  tor  2  rows  *  12 
anchors!  on  the  river  side  of  Area  L.  After  Stage  l  cofferdams 
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had  been  constructed  and  the  coffered  area  had  been  dewatered,  the 
diverison  channel  area  rock  anchor  program  was  continued  and 
completed  between  14  December  and  20  December  I'^yO. 

This  phase  of  the  program  consisted  of  removing  the  overburden  and 
installing  the  two  riverward  rows  (F  and  G)  ot  r  uck  anchor  -,  in 
Area  1.  The  rock  surface  exposed  by  the  removal  oh  the  overburden 
consisted  ot  weak,  thin  bedded,  silty  sandstone  and  silt  stones 
that  underlay  the  massive  sandstone  cap  rock  that  was  predominant 
in  Area  1  during  Phase  1.  This  softer  material  presented  a 
problem  during  the  anchor  stressing  procedure  in  that  the  rock 
beneath  the  anchor  plate  failed  before  the  anchor  rock  could  be 
stressed  to  the  155  kip  requirement.  The  contractor  tried  to 
eliminate  this  problem  by  using  a  wider  base  plate  (1.5'  x  1.5’  x 
L")  but  was  only  partially  successful.  Even  with  the  larger 
plates,  only  4  of  the  original  12  rods  could  be  stressed  to  155 
kips.  p  rods  that  had  cap  rock  failure  during  resin  but  held  75+ 
kip  were  supplimented  with  2  additional  rods  (GX-i  and  GX-2)  in 
the  general  area  and  of  the  two  remaining  anchors  which  had  bar 
failure.  The  one  which  held  below  75  kip,  (G-4),  was  replaced  by 
another  anchor  (G-4A). 

Dr  1 1  ling  Equipment  -  2  Joy  Ram  Drills  -  Model  VCR  2t.O  E 

2  Joy  850  Air  Compressors  -  Model  RPQ800 

Drilling  Bits  -  2",  2-1/4",  2-1/2",  3"  and  Dia.  Plug  Bit 

Bar  Installations  -  Groves  TMS  300  LP  Crane 

Anchor  -  Dywidaq  -  Grade  150  (1-3/8"  dia.) 

Resin  -  Celtite  -  4512 

Testing  -  t.O  MP  Jack,  Series  04 


Installation  Procedure 

Drill  required  diameter  hole,  usually  2-1/4  inch  diameter  ,  from 
the  top  of  rock  to  calculated  depth,  depending  upon  hole  1  creation 
and  angle.  After  reaching  required  depth,  clean  hole  with  air  and 
water,  if  encountered  during  drilling;  pull  drill  rods  and  check 
hole  depth  with  1  inch  diameter  PVC  pipe.  If  open,  proceed  to 
celtite  cartridge  installation.  If  hole  is  not  open  to  bottom, 
clean  out  hole  by  redniling  or  remaining  the  3-1/2  inch  diameter 
bit  to  top  of  bonding  zone;  insert  2  inch  I.D.  PVC  pipe  to  top  ot 
2-1/4  inch  diameter  hole,  remove  bit  from  drill  rod  and  clean  hole 
to  bottom  using  air  thru  string  of  open  drill  rods.  It  this  does 
not.  open  the  hole,  the  hole  was  abandoned,  move  1  foot,  more  or 
less,  redrilled.  The  celtite  cartridge  was  dropped  through  the 
open  hole,  or  2  inch  diameter  PVC  pipe  if  applicable,  using  the  1 
inch  diameter  PVC  pipe  at  various  intervals  to  .assure  proper- 
seating  of  the  cartridges.  A  dywidag  bar  was  cut  to  a  length 


equal  to  the  drilled  hole  depth  plus  ,‘.5  feet  stick-up  tor  testing 
purposes.  the  bar  was  lifted  t>y  one  end  by  the  crane;  centered 
over  the  hole  and  inserted  by  hand  guidance  until  the  drill  with 
adapter  socket  could  move  over  Par  .  I  he  dr  lii  then  seated  the  bar 
bv  slowlv  rotat inq  it  to  the  hot  tom  of  the  hole  and  then  spinning 
the  bar  at  approx  i  mreJ  y  1  uO  KPM  tor  .’ll  seconds.  Ihe  adaptor  was 
then  removed  tor m  the  bar  and  the  drill  move  to  the  next  anchor 
1  oi  a  t  1  on  . 


testing 

Atter  the  anchor  plate  had  been  installed  at  the  correct,  anqle,  ' rf) 
degrees  to  bar  angle,  and  nut  set  and  after  an  appropriate  time 
tor  resin  set  l  mini  mum  of  35  mm.),  the  bar  was  stressed.  cm  the 
bar  s  requir  ing  155  kips,  --.topping  points  for  nut  tightening  and 
elongting  measurement  were  51,  87,  r,?3,  and  155  kips.  It  a  bar 

tailed,  its  hole  kip  was  considered  as  to  whether  to  replace  it. 
with  another  anchor  or  to  supplement  it  with  a  closed  spaced 
am:  h o r  . 
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SUMMARY  ( FRE- DIVERSION) 

RUCK  BOl.T  FRCX.kAM  -  DIVERSION  CHANNEL. 


7 


a. 

X 

3 

J-t 

* 

O 

u 

2 

>— i 

4 

in 

O 

in 

3 

O 

n 

n 

4 

• 

• 

* 

♦ 

4 

X 

• 

rH 

4 

3 

r\i 

3 

4 

o 

3 

2 

in 

m 

r\i 

rH 

3 

r O 

nj 

n 

as 

o 

in 

nj 

CO 

4 

4 

in 

CM 

< 

O 

4 

m 

»H 

m 

m 

r— 1 

X 

23 

2 

A 


4 

4 

'4 

O 

< 

FT 

3 

4 

r- 

n 

■PT 

4 

r- 

t— t 

ir* 

• 

c 

4 

4 

o 

*H 

4 

4 

as 

O 

2 

3 

rr 

O 

4 

n 

3 

O 

3 

4 

o 

M 

(N 

fH 

m 

r-* 

-h 

rH 

m 

X 

4 

4 

3 

3 

4 

o 

O 

*T 

o 

Q 

o 

0 

O 

4 

• 

• 

. 

• 

• 

• 

►H 

X 

in 

4 

ro 

r-* 

m 

4 

< 

H 

rsj 

H 

rH 

•H 

•N 

rH 

4 

'J 

jj 

n 

x 

4 


2 

5 


<. 

cr" 

O 

03 

3 

CO 


< 

ch 

x 

2 


— ♦  r-' 

rH  r\g 


X  X  00  CN 

•n  rN  4  m 


cm 


<3*  rr 

:n 


co  in  p" 

r-  's  o  4 


O 

CO 

•J 

< 


-J 

< 

2 

0-4 

2 

D 

CO 


n  4 

r-  < 

CO 

2 


''i  C  *T  4 


X)  -M 


'N  3  *3*  3 


«n 

3 


| 


*4 

M 

< 


3  r- 


i 

i 


in 

in 


rr>  4  I  3 

in  nj  |  r- 


C 

0 

•H 

yi 


m  o  i  — < 

X)  "N  I  3 


u 

> 


Z| 

M 

Q 

o| 

~N 

'*H 

>H 

<H  1 

4 

V 

4 

4 

T3 

TJ 

“I 

< 

■J) 

U1 

■0 

<! 

1) 

1) 

0) 

£h 

T3 

3 

1) 

4  I 

H 

H 

.g 

3 

.— 

4 

w 

3 

< 

< 

< 

4 

«• 

< 

4! 

g 

> 

i 

—4 

rn 

■J) 

as 

H 

■3 

4 

3 

4 

■3 

<TJ 

*0 

< 

2 

3 

3 

3 

O 

1) 

4 

£t 

Sm 

M 

H 

3 

4 

< 

< 

X 

(P-19) 


No.  Bars  Installed  lb7 

No.  Bara  Fail  24 

i'ti  Cent  tdilure  14*. 

Avy.  I.enyLh  Bar  Si).  7 


DYWIDAG  System  Details 

Prestressing  steel  -  ASTM  A  722 
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Reinforcing  steel  -  ASTM  A  615  (Grade  60) 
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-ecr  anchors  using  Dvw  oag  reinforcing  steel  may  Oe  Drool  stressed  to  90%  of  the 
g-a'a.-.teeo  yield  strength  of  the  reinforcing  steel  The  final  working  force  vanes  with  the 
3oc:'Cat'On  and  function  of  tne  anchors. 
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DyCKERHQFF  &  W I D  MANN  ,  INC. 


Stressing  ihe  Dywiri.in  Bar  tendons 


C=7, 


PUMP 


DIRECTIONAL  U 

%  /  a  t  ur  i 


Setup  <jf  Equipnient  VALVE 

handle 


Connect  hoses  as  shown. 


PRESSURE  CAGE 
CHECK  VALVE 

/ 

RETURN  LiNE 


Remove  plastic  pocket  formers,  cardboard  gasket  rings  and  dean  pocket, 
not  and  tendon  threads. 

Measure  protection  of  bar  beyond  the  anchor  1  — 

Screw  pullrod  onto  the  bar  until  it  I 

touches  the  nut.  Unscrew  1/8  turn.  — 


turn  c: 


1  btS4/Y 


PRESSURE  Li  r IfeLy’ 


PULLROD. 


He  si.<e  rh.it  the  b.n  extension  e”  »s 

at  least  2  3/4”  1u r  ihe  V  0  liar  and  3”  fnr  the 

1-1/4“  0  hnr  (not  less  than  four  full  threads). 


PULLROD 


Place  jock  so  that  socket  wrench  Ids 
snugly  over  the  .mchor  nut  Screw  pullrod 
i tu i  onto  the  pullrod  behmd  the  jock. 

Set  counter  to  .zero  and  do  not  touch  it  ogam  until  the  bar  is  totally  stressed 

Counterturns  :  C.T.  .?0£K.&Y — WELENQR. 

T’0  bar:  1C. T. =0.51"  ks— — 

1V6  bar:  1  C  .  T  .  =0 . 667  "  |  a.  -  - 

lV'0  bar:  1C. T. =0.709  "  - 


JACK 

PISTCf- 


Un  nor  m  any  case,  stand  behind  Ihe  jack  during  stressing  procedures. 

Do  not  use  any  extension  on  the  ratchet  handle;  otherwise  the  mechanism  could  tie  damaged. 

In  case  ol  miming  out  ol  ttroke  of  the  piston  tighten  anchor  nut.  release  pressure,  return  the 
piston  to  fully  closed  position  Screw  pullrod  further  down  the  bar  III  necessary),  tighten  pullrod 
nut  anil  then  continue  stressing  Do  not  reset  counter  _ 


Never  pump  ran i  beyond  mammon 

MAX~~ 2 


.... 

When  overstress  force  and  specified  counterturns  are  reached,  record  reading j  on  thn  stressing  records 
Release  pt imsui e 
M,tkc  Ml  off  reading 

Mote  lilt  oil  qauge  pressure  *>n  tl  -.  stressing  records 

M»d*\nc  pressure,  retrace  piston,  but  do  not  exceed  1000  psi  gauge  pressure 
Remove  lack  and  pulhod 

Measure  bar  extension  alter  sprung  awl  record  Comturr  elongation  (  ;  ddlPrrnrr  liL,lvM'*'n  bar 
extension  before  and  aft**r  stressing!,  with  founttrriur  n'  reached  and  with  specified  cfon*|ution. 
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DYCKESHDFF  &  WlDMANN,  INC. 


OPERATING  INSTRUCTIONS 
for  ths  60-Mp  Jack,  Series  04 


Technical  Data  of  the  equipment 

Area  "Tensioning"  20.5  in2 

Area  "Return  Motion"  9.9  in2 

Maximum  working  pressure  8100  psi 

Maximum  return  motion  pressure  1000  psi 

Maximum  piston  power,  making  allowance  for  the  friction  160  Kip 

Stroke  2  in. 

Weight  (without  pullrod)  80  lbs  . 


Note:  The  anchor  nut  can  travel  during  stressing  2  in.  inside  the 

j  ack. 


Friction  loss  in  the  jack  at  1400  psi  =  18.8% 

2800  psi  =  10  % 
4300  psi  =  8.2% 
5000  psi  =  7.5% 
5700  psi  =  6.9% 
6400  psi  =  6.2% 
7100  psi  =  5.7% 


In  the  range  betw'een  3500  and  8000  psi  a  constant  friction  loss  of 
7.7  Kip  or  375  psi  can  be  assumed. 

NOTE :  This  friction  loss  table  will  be  superceded  in  case  a  special 
calibration  charge  is  provided  with  the  jack. 
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ANOAi^EQEM  30.  JIAT  \966 

C.‘rNCI-^.  SftVlCES  AO  MINI  ST  RATION 
*Z  p*OC  «EO.  (41  cm |  1-14. 101 


I  AMf^Ov(Nr/MOO**CATON  NO. 

P00005 


5  ISSUED  It 

Department  of  the  Army 


AMENDMENT  OF  SOLIClTATION/MODinCATlON  OF  CONTRACT 


2.  tmeCTTVt  DATE 


A2  706B 


3.  ttouarrxx/putCHASC  tfouEST  no. 


4.  ADMm15T(XED  IT  (If  •dxT  tbm*  iki  Jj/ 


4  P40iECT  NO.  (If  sfiptuMbi*! 


cooe 


ueparrment  or  me  Army  BUYER/SYMBOL 
Huntington  District  Corps  or  Engineers 
)2  Eighth  Street  MRS . SWAN/ ORHSU-C 
Huntington,  WV  2S701  Phone:  304-529-56f 8 


7  CONnUCTO* 

NAME  ANO  AOOtCSS 


FACILITY  CODE 


Prhe  J.  F.  Allen  Company  and  S 

Wiley  N.  Jackson  Company,  Joint  Venture 


/•Wr.  a*,  po  Box  49 

ctu)IF  Clarksburg,  WV 


26301 


amendment  or 
[]  SOUOTAnON  NO. 


moowcation  or 
[Xl  COMTIACT/OIDM  NO.  . 


-(S**  kLcJk  9) 


.  (Set  bbck  It) 


t.  this  iiocx  Amies  omit  to  amendments  or  soucrrAnoNi 

{  ]  Jhm  4»  e  »lkM— i—  it  mmmdmt  W  fra*  ••  Me*  1 2.  Tkt  km* 

OAeran  net*  ttbi«le4y  racmipt  W  fkra  tPtMtwtl  pcMr  *•  lk«  K#mt  mui  4m*m  vpm 


ra*4  W*e  q»raikW  Mr  rmcmtpt  W  0#ra»  j  ]  4  eifyndW,  [  ]  it  nmt  < 
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{«)  fy  Hfiw|  «W  rrtyin«n  rmpita  4n«  — xNtWi  (k|  4y  p<fcw»WWfinf  MCtipl  tki*  tmtNmW  nn  each  espy  #f  Ik*  effer  lukrarftW/  nr  (c|  ly  Mpnmt*  l#4t»  or  ifltfrta 

•feck  .ndwWt  •  rtkftrat  M  *•  raikiMn*  ra.4  tnttMW  FAllUff  OE  YOU*  ACXOWUDOMCNT  TO  »C  KfCEIVCD  At  THE  ISSUING  OfftCt  9UO*  TO  THE  M<X/«  ANO 

OATE  smoeieo  MAT  IfSUlT  IN  *  EJECTION  Of  YOU!  OMIL  H,  by  Wtw  fktt  itWtW  ym*  Wn  M  cknitpn  «n  ##ra  •Iraaby  mkm.ltW,  neck  iNwyt  may  be  <*a4»  by  *Ufai 
ra  Uttar.  praWN  u#ck  tmUfrvn  ra  Uttar  mafeea  raUtta  t*  tka  WUiMtUn  aW  Pkra  tMWnW,  aW  it  rvcaraW  print  «p  *•  apanrnp  Kara  aW  4aty  •paaflad. 


1 1.  thu  Aoa  Amies  omy  to  moomcatxxs  or  ooNTiAas/oncts 

(a|  [2|  Tki*  OlMf  O War  it  rttwW  party  ant  In  , 


Tka  O  aw  pat  atUka  bMM  12  at  — dm  M  tka  aba—  aWtW  — «*/«4ar. 

(b|  Tka  tktra  euaUrad  ttrtiad/aWr  it  mrfUtd  ta  nrfatf  *a  tAaiilikatl  ■  (Mtpi  (m4  pa  tkraif  in  payMf  aiti,  eppmpriattaa  4ata,  ate.)  tat  far*  in  Wacb  1  L 

(0  Q  Tkit  Suppltratnnal  iptwttl  it  twtarW  into  pnrwpnt  kt  ttktn ty  at  —  -  _____ 

4  — **«.  tka  tiara  wwbraaE  cam  tract  ra  »at  far*  ia  Mack  12. 


|  12  OCSOUmON  Cf  AMMMtfNT/MOOriCAnON 

Reference  is  made  to  General  Provision  3,  "Changes,”  and  General  Provision  56,  "Value 
Engineering  Incentive,"  of  the  above  numbered  contract  for  Construction  of  Dam,  Stonewall 
Jackson  Like,  West  Fork  River,  West  Virginia. 

Since  the  Contractor  has  submitted  a  value  engineering  proposal  to  reduce  the  cost  of 
construction  by  utilizing  three  84-Inch  reinforced  concrete  pipe  in  place  of  the  original 
designed  concrete  cofferdam  floodway  bridge  and  since  it  has  been  determined  to  be  in  the 
best  interest  of  the  Government  to  adopt  the  Contractor's  proposal  and  apply  it  to  the 
contract,  it  is  necessary  to  modify  the  contract  in  certain  particulars  as  set  forth  below. 

The  VE  proposal  for  use  of  three  (3)  Reinforced  Concrete  Pipe  culverts  as  alternate  for 
the  lower  dike  bridge  shown  on  the  contract  drawings  No.  032-U1-19/1  and  19/5  is  hereby 
approved  subject  to  the  following  and  as  directed  in  the  field  by  the  Contracting  Officer. 

1.  Scour  protection  (grouted  riprap)  shall  be  provided  on  both  upstream  and  downstream 
embankment  faces  for  the  full  width  of  the  over  floor  area. 

2.  The  8-inch  walls  at  both  ends  of  the  pipes  shall  be  placed  together  with  the  6-inch 
concrete  slab  and  reinforcing  provided  for  tying  the  units  together. 


i  09  pranUN  karraa,  W  Ira  ra*  m*d iMrara  a#  *•  < 


tfwawrf  h  Nadk  I.  m  Urakkra  i 


Q  MOT  UOW*,“  0  CONT1ACTO«/Om*©«  S  ItOUIUD  TO  UOti  THB  OOCU*e<T  4*0  «fTU*i _ COTW  TO  OSUHG  OTfKS 


■U?/  TKcRSTa C™P"»'  5 


fSipMMr*  •#  pmraraw  mMraW  h» 


NAME  ANO  TITIE  C/9  J 

— 4^uj  ^ — 


14.  OATt  UCMO  It.  TUMI  Of'CONTUCTINS  OHOI  t  Tjf  -  pm) 

fflSnSl.Sfflg,,,  Engineers 
Contracting  Officer 
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3.  Wing  walls  shall  be  provided  at  either  side  of  the  8-inch  concrete 
wall  and  6-inch  slab  to  retain  the  1  to  2  earth  embankment  slopes. 

4.  Footings  are  to  be  provided  for  the  wingwalls. 

5.  High  slump  concrete  cut-off  shall  be  provided  between  the  pipes  up  to 
the  spring  line.  The  cut-off  shall  extend  from  the  downstream  headwall 
to  the  point  where  the  pipes  are  bedded  in  impervious  fill. 

All  work  shall  be  in  accordance  with  the  applicable  provisions  of  the  contract 
specifications  and  as  directed  in  the  field. 

As  a  result  of  the  change,  two  (2)  new  lump  sum  priced  items  will  be  added  to  the 
contract  as  follows: 

Item  Unit  Amount 

No.  Description  Quantity  Unit  Price  Increase  Decrease 

Mod (No. 

POOOOS-1)  V.E.  Cost  Saving  for  1  Job  Sum  ,  $  2,926.2- 

Change  in  Floodway  Bridge 

Mod  (No. 

PG000S-2)  V.E.  Incentive  Adjustment  1  Job  Sum  $  1,609.42  _ 

for  VE  Change  in  Floodway 
Bridge 

Totals  $  1,609.42  $  2,926.21 

Due  to  the  foregoing  modification  the  total  contract  amount  is  decreased  in  the  amount 
of  (-)  $1,316.80. 

The  time  for  completion  of  performance  under  the  contract  will  remain  unchanged. 

If  the  foregoing  modification  is  acceptable  it  is  requested  that  you  sign  in  Block  14, 
complete  Blocks  IS  and  16  of  the  form,  and  return  the  original  to  this  office 
(Attention:  ORHSU). 


(Q-3) 
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AMENDMENT  OF  SOLICITATION, MODIFICATION  OF  CONTRACT  4 


AMENOMtNT/MODlFlCATlON  NO. 

P00023 


3.  EF  FECTIVE  DATE 

86JUN23 


4.  REQUISITION/PURCHASE  R£Q.  NO. 


5.  PROJECT  NO.  (If  appi. cable  > 


A2706B 


ISSUED  BY 

Department  of  the  Army^^g^ 
itington  District,  Corps  of 
302  8th  Street 
Huntington,  West  Virginia 

PH:  304-529-5688 


7.  ADMINISTERED  6V  {It  other 


nglneers 

RHSU-C 


pinnick/qr: 

25701-2070 


Item  61 


CODE 


NAME  AND  ADDRESS  Of  CONTRACTOR  i.Vo..  etreet.  tounO',  State  and  ZIP  Code I 

The  J.F.  Allen  Company  &  Wiley  N.  Jackson  Company  A.J.V. 
P.0.  Box  49 

Clarksburg,  West  Virginia  26301 


OE 


FACILITY  CODE 


W) 


9A.  AMENDMENT  OF  SOLICITATION  NO 


9B.  DATED  fS££  ITEM  It) 


10A.  MODIFICATION  OF  CONTRACT/ORDER 
NO. 


DACW59-83-C-0053 


I  OB.  DA  ''ED  (SEE  ITEM  13) 


83  July  29 


It  THIS  ITEM  ONLY  APPLIES  TO  AMENDMENTS  OF  SOLICITATIONS 


j  The  above  numbered  solicitation  is  amended  as  set  forth  in  Item  14  The  hour  and  date  soecified  for  receipt  of  OHers 

dec 


□  „ 


extended. 


□  ,Sl 


ers  must  acknowledge  receipt  of  this  amendment  poor  to  the  hour  and  date  specified  in  the  solicitation  or  as  amended,  bv  one  of  the  following  methods 

3v  completing  Items  8  end  15.  and  returning _ copies  of  the  amendment,  lb)  By  acknowledging  receipt  of  this  amendment  on  aech  coov  of  the  offer 

imitted.  or  (c)  By  separate  letter  or  telegram  which  includes  a  reference  to  me  solicitation  and  amendment  numbers  FAILURE  OF  YOUR  ACKNOWlEOG 
NT  TO  86  RECEIVED  AT  THE  PLACE  DESIGNATED  FOR  THE  RECEIPT  OF  OFFERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESULT 
REJECTION  OF  YOUR  OFFER.  If  by  virtue  of  this  amendment  you  desire  to  change  an  offer  already  submitted,  such  change  may  be  made  by  telegram  or 
:er  provided  seen  telegram  or  letter  makes  reference  to  the  solicitation  and  this  amendment,  and  is  received  prior  to  the  opening  hour  and  dale  specified 

ACCOUNTING  ANO  APPROPRIATION  DATA  (If  required] 
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13  THIS  item  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRACTS/ORDERS, 

IT  MODlFlESTHE  CONTRACT/ORDER  NO  AS  DESCRIBED  IN  ITEM  14. 

A.  THIS  CHANGE  ORDER  IS  ISSUED  PURSUANT  TO:  (Specify  authority)  THE  CHANGES  SET  FORTH  IN  ITEM  14  ARE  MADE  IN  THE  CON¬ 
TRACT  ORDER  NO.  IN  ITEM  10A. 


!  B  THE  ABOVE  NUMBERED  CONTRACT/ORDER  IS  MOOIFIED  TO  REFLECT  THE  ADMINISTRATIVE  CHANGES  (»uch  a*  chant cm  in  pawing  office. 
j  appropriation  date,  etc.)  SET  FORTH  IN  ITEM  14.  PURSUANT  TO  THE  AUTHORITY  OF  FAR  43.103(D). 

Tc.  this  SUPPLEMENTAL  AGREEMENT  IS  ENTERED  INTO  PURSUANT  TO  AUTHORITY  OF: 

X  General  Provision  3  ’’Changes’* 

j  O.  OTHER  (Specify  type  of  modification  and  authority) 


IMPORTANT:  Contractor  1 _ I  is  not,  L_J  is  required  to  sign  this  document  and  return  one  copies  to  the  issuing  office 

DESCRIPTION  OF  AMENDMENT/MOOIFICATION  (Organised  by  UcF taction  hooding*,  including  eolicifation/eon tract  tu to/ecT matter  where  feas ibie~) 


Reference  Is  made  to  General  Provision  3,  "Changes"  of  the  above  numbered  contract  for 
Construction  of  Dam,  Stonewall  Jackson  Lake,  West  Fork  River,  West  Virginia. 


It  has  been  determined  to  be  necessary  and  in  the  best  interest  of  the  Government  to 
modify  the  above  contract  in  certain  particulars  as  follows: 


The  Contractor  ahall  furnish  all  plant,  labor,  material  and  equipment  necessary  to  build 
a  tie-in  road  from  the  future  dam-turnaround  on  the  left  abutment  to  the  existing  "H" 
oil  and  gas-access  road. 


eot  at  provided  norm »n,  an  term*  end  condition*  of  the  document  referenced  in  item  9A  or  10A,  ^Heretofore  cnenoed,  remeint  uncnanqed  ana 
effect.  ^ 


v  NAME  AND  TITLE  OF  SIGNER  (Type  or  pnnt) 


i  CONTRACTOR/OFFEROR 


I  1  SC  date  SIGNED 


(Signature  of  perion  authorised  to  ttgn ) 


16A.  NAME  ANDJITLE  OF  CONTRACTING  OFFICER  fTypt 

ROBERVf^ILSOIl^COL,  JTorps  of  Engineers 
cer 


(Signature  of  Contracting  Of'iei 


86JUN23 
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The  tie-in  road  shall  consist  of  an  approximate  550  foot  length  of  12  foot 
wide  stone  surface  and  shall  Include  the  required  excavation  and  embankment 
work,  stone  surface,  two  18-lnch  CMP  culverts  with  drop  inlets,  stone  paved 
gutter,  guard  rail,  and  required  seeding.  Unclassified  excavation  shall  be 
performed  in  accordance  with  Section  207  of  the  West  Virginia  Highway 
Specifications,  Class  8  Aggregate  shall  be  furnished  and  applied  in  accordance 
with  Section  808  of  the  West  Virginia  Highway  Specifications,  and  the  Type  "G" 
Inlets  shall  be  constructed  in  accordance  with  Section  605  of  the  West 
Virginia  Highway  Specifications.  Ocher  work  shall  be  performed  in  accordance 
with  the  applicable  contract  specifications.  All  work  shall  be  constructed  as 
shown  on  revised  Contract  Drawing  037d-Ul-0/1.3,  037d-Ul-4/l . 1 ,  and  037d— U1 — 
12/27  and  new  Contract  Drawing  037d-UI-l 2/83  which  have  been  previously 
furnished. 

As  a  result  of  the  foregoing,  one  new  lump  sum  payment  item  shall  be  added  to 
the  contract  as  follows: 


Item  No. 

Description 

Quantity 

Unit 

Unit 

Price  Amount 

New  P00023-1 

Ti¬ 

Road  Tie-In 

1 

Job 

Sum  $88,000.00 

As  a  result  of 

the 

foregoing  the  Contract 

Price  shall  be 

increased  by 

$88,000.00. 

The  contract  time  shall  remain  unchanged. 

It  is  understood  and  agreed  that  the  adjustment  provided  herein  constitutes 
compensation  In  full  on  behalf  of  Che  Contractor,  his  subcontractors  and 
suppliers,  for  all  costs  and  mark-up  directly  or  indirectly  attributable  to  the 
change  ordered,  for  all  delays  and  impacts  related  thereto,  and  for  performance 
of  the  change  within  the  time  frame  stated. 

If  the  foregoing  modification  is  acceptable,  it  is  requested  that  you  sign  in 
Block  15B,  complete  blocks  15A  and  15C  of  the  form,  and  return  the  original  to 
this  office  (ATTN:  0RHSU)  after  the  Consent  of  Surety  has  been  executed  by  you 
and  your  surety. 


(Q-5) 


AMENDMENT  OF  SOLICITATION/MODIFICATION  OF  CONTRACT  j 

1.  CONTRACT  id  CODE  Pa&£  of  PA43ES 

1  I  2 

Z  AMtNUMtNT,MODlF|CATlON  NO. 

P00026 

3.  EFFECTIVE  DATE 

86AUG11 

4.  REQUlSlTION/PURCrtASE  RED.  NO. 

5.  PROJECT  NO  (If  applicable t 

6.  ISSUED  BV 

CODE 

A2706B 

7.  ADMINISTERED  BY  (It  olhar  than  Itam  5 

1  rnn f  I 

Department  of  the  Army  BUYER/SYMBOL 

Huntington  District,  Corps  of  Engineers 

502  Rth  Street  MR.  PINNICK/ORHSU-C 

Huntington,  West  Virginia  25701-2070 
- = - PH:  304-529-5AftS 

ip< 

The  J.F.  Allen  Company  &  Wiley  N.  Jackson  Company 
P.f).  Box  49 

Clarksburg,  West  Virginia  26301 


96.  OATEO  (SEE  ITEM  II) 


10A.  MODIFICATION  OF  CONTRACT/OROEA 

NO. 


CODE 


FACILITY  CODE 


101 


XUJOJ53-J 
>6.  OATEO  U 


-m-r-nnst 


11.  THIS  ITEM  ONLY  APPLIES  TO  AMENDMENTS  OF 


SOLlCIT^ldfi^-1 


SEE  ITEM  It) 


-24- 


I— 1  Th«  Dovt  numfmd  toliciation  is  mmndtd  a  m  forth  in  Im  14.  Tho  hour  «nd  diw  gwcifwd  for  ncoipt  of  Offws  d]  I  txnndad.  f~l  i 


mr  dad 


a  not  •»- 


0«*rt  must  RCtnowHdgs  racatpt  ol  this  ammdmant  prior  to  tha  hour  and  data  ipaeifiad  in  Ota  solicitation  or  as  amsndsd.  by  ona  o*  tha  following  method* 

(ai  Bv  completing  Hants  Sand  IS.  and  ramming _ capias  Of  tha  smsndmant:  (bl  By  acknowladging  raeaipt  of  this  amandmant  on  aach  copy  of  tha  offar 

lubmittad.  or  (cl  Bv  saparata  latsar  or  talagram  which  includes  a  rafaranca  to  ttta  solicitation  and  amsndnvnt  numbers  FAILURE  OF  YOUR  ACKNOWLEDG¬ 
MENT  TO  BE  RECEIVED  AT  THE  PLACE  DESIGNATED  FQR  THE  RECEIPT  OF  OFFERS  PRIOR  TO  THE  HOUR  AND  DATE  SPECIFIED  MAY  RESULT 
IN  REJECTION  OF  YOUR  OFFER.  If  by  virtua  of  this  amandmant  you  daslra  to  changs  an  offar  already  submitted,  such  change  may  be  made  by  telegram  or 
Miter,  provided  aach  salagtam  or  latter  mates  reference  to  tha  solicitation  and  this  amandmant.  and  is  received  prior  to  die  opening  hour  and  date  ipaalwd 
12.  ACCOUNTING  ANO  APPROPRIATION  OAT  A  (j/ieeruredj 
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Ii  THIS  ITEM  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRACT S70R0ERS. 

IT  MODIFIES  THE  CONTRACT/ORDER  NO.  AS  DESCRIBED  IN  ITEM  14 

VI 

X 

A.  THIS  CHANGE  ORDER  IS  ISSUED  PURSUANT  TOl  (Specify  authority)  THE  CHANGES  SET  FORTH  IN  ITEM  14  ARE  MADE  IN  THE  CON¬ 
TRACT  ORDER  NO.  IN  ITEM  JOA. 

General  Provision  3  "Changes" 

B.  THE  ABOVE  NUMBERED  CONTRACT /OBOE  R  IS  MODIFIED  TO  REELECT  THE  ADMINISTRATIVE  CHANGES  (muh  m  thm  fwe  «>«*<!•*  ofTW 
ap*reprf*j* on  dm*.  etc.)  SET  FORTH  ITEM  14.  PURSUANT  TO  THE  AUTHORITY  OP  PAR  4J.10J4D). 

D.  other  tspecifr  type  #f  modi/kemtton  mmd  mtUkority) 

E.  IMPORTANT:  Contractor  (ZD  is  not.  □  is  required  to  sign  this  document  and  return  one  cooes  to  tha  issuing  office 

TSTdESCRiPTION  OF  AMENDMENT  /MODIFICATION  r0rewtl<«2  kr  VCTmetion  head in  ai.  mcWLis  «>AcltaOon/VMBv<l  ivfcvt!  meiMr  wAer*  ImuUi  > 

Reference  is  made  to  General  Provision  3,  ''Changes"  of  the  above  numbered  contract  for 
Construction  of  Dam,  Stonewall  Jackson  Lake,  West  Fork  River,  West  Virginia. 

Contractor  shall  furnish  all  plant,  labor,  materials  and  equipment  necessary  to  modify 
the  service  road  at  the  right  abutment  as  follows: 


a.  Move  the  centerline  flue  feet  into  the  right  nillside. 


b.  Construct  a  32-foot  crlbwall  to  support  the  roadway  and  bank. 


E*ceot  at  orovidtd  ntrtin,  all  ttrmt  and  conditions  el  tha  document  referenced  In  Item  IA  or  10A,  at  heretofore  chanted,  remains  unenanted  and  m  fu«i  force 
and  effect 


NAME  ANO  TITLE  OF  .»GNE R  (Typ*  or  print} 

16A.  NAME  ANU1ITLE  OF  CONTRACTING  OFFICER  (Trjw  o'  Rnn l) 

ROBERT  B.  WILSON,  COL,  Corps  of  Engineers 
Contrgcjrtng  Officer 

158.  CONTBP  CTOP/OFF  EPOR 

1  5C.  DATE  SKiNEO 

168  UNTpED^TAIifiyr  AMERICA-^ 

ov  . 

14C  DATE  SIGNED 

86AUG11 

(Sti nature  i  f  oercon  evf/  •  n  \  J  /o  alfnl 

NSN  7 0*01  -1 52 -SO 70 
PREVIOUS  EDITION  UNUSABLE 
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c.  Install  a  drop  Inlet  at  Station  0+60. 

All  work  shall  he  accompl ished  as  shown  on  revised  drawings  037d— U 1—1 2/29. 2 
and  0 3 7d  — U 1  —  100/4.  The  cribwall  shall  be  constructed  in  accordance  with  the 
attached  specification.  The  drop  Inlet  frame  and  grating  shall  he  similar  and 
ecual  to  Allegheny  Foundry  Patterns  770  and  771. 

As  a  result  of  this  change,  one  (1)  new  lump  sum  item  wilt  be  added  to  the 
contract  as  follows: 


Ttem  No. 

Hescrlption 

Quantity 

Unit 

Unit 

°rice 

Amoun  t 

New  (Mod 

pnno26 ) 

save  Service  Road 
Centerline  5  feet 

1 

Job 

Sum 

S76.000.00 

Lump 

Sum  Increase 

$76,000.00 

As  a  result  of  this  modification  the  contract  price  will  he  increased  by  the 
amount  of  $76,000.00. 

The  contract  performance  time  shall  remains  unchanged. 

It  is  understood  and  agreed  that  the  adjustment  provided  herein  shall 
constitute  full  and  complete  compensation  on  behalf  of  the  Contractor,  his 
subcontractors  and  suppliers,  for  all  costs  and  mark-up  directly  or  indirect’;/ 
attributed  to  the  change  ordered,  for  all  delavs  related  thereto,  and  for 
Derformance  of  the  work  within  the  cime  frame  stated. 

If  the  foregoing  mod’flcatlon  is  acceptable,  it  is  requested  that  you  sign  in 
Block  1SR,  complete  blocks  1 5A  and  1  SC  of  the  form,  and  return  the  original  to 
this  office  (ATTN:  OPHSI!)  after  the  Consent  of  Surety  has  been  executed  by  vou 
and  vour  surety. 
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AMENDMENT  OF  SOUCITATION/MODIFICATION  OF  CONTRACT  J 


lUENOMENT/MOOlFICATlON  NO. 

P00027 


3.  EFFECTIVE  date 


1  CONTRACT  lO  CODE 


4.  REQLIISITION/PURCMASE  REQ.  NO. 


PAGE  OF  FACES 

1  ,  2 


5.  PROJECT  NO  itf  appltcablo i 


CODE  L 


A2706B 


7  ADMINISTERED  BV  (1/ otHo,  Ihonltom  6/ 


’.cir  'ti  District  BUYER/SYMBOL 

S.  Aiu.y  Corps  of  Engineers  MR.  PINNICK/ORHSlJ 
-  Eighth  Street  PH:  304,529-5688 

Kington,  West  Virginia  25701-2070 


CODE 


■  AWE  ANO  AOORESS  OF  CONTRACTOR  (No,,  itroot.  county.  Slat t  and  ZIP  Coito) 

;  J.F.  Allen  Company  and  Wiley  N.  Jackson  Company 
oint  Venture 
Box  49 

irksburg,  WV  26301 


| FACILITY  COPE 


(y|  9A.  AMENDMENT  OF  SOLICITATION  NO. 


»B.  DATED  (SEE  ITEM  1 1) 


10A.  MODIFICATION  OF  CONTRACT/ORDER 
NO. 


DACW59-83-C-0053 


108.  DATED  (SEE  ITEM  It) 

83  July  29 


n.  THIS  ITEM  ONLY  APPLIES  TO  AMENDMENTS  OF  SOLICITATIONS 


Tin  aoovo  numbered  wlkiation  it  amandad  m  1  forth  In  Item  14.  The  hour  and  dot*  i 
ed 


c»f  «d  for  rmipt  of  Offers 


i t; 


is  run  **- 


.  mutt  acknowledge  receipt  o<  this  anwndmant  prior  to  ih*  hour  and  data  paaetf iad  in  th*  solicitation  or  as  amandad.  by  ona  of  th*  following  method*: 

v  c°f"P|«V"9j|l»™f  *  fS.  and  ramming - copiat  of  th*  amendment:  Ibl  By  acknowledging  raosipl  of  this  amendment  on  aoch  copy  of  th*  offer 

^rn  o°e  S'  *  rwim*nca  »  tha  nictation  and  amendment  numbers.  FAILURE  OF  YOUR  ACKNOWLEDG- 

c  IcaaPLfCE  OES,GNATEO  FOR  THE  REC£1PT  OF  OFFERS  PRIOR  TO  THE  HOUR  ANO  DATE  SPECIFIED  MAY  RESULT 

-JECTIQN  OF  YOUR  OFFER,  if  by  virtu*  of  this  amendment  you  daalra  to  change  an  offer  already  submitted,  such  changa  may  be  rreda  by  talayam  or 
provided  seen  wlsgrem  or  letter  mofcas  rofonnes  to  tho  solicitation  and  this  amondmant,  and  is  rsoaiMd  pr«>r  to  tha  opaoinQ  hour  arid  data  spac<f iad. 
CCOUNTInA  AND  AFFRAY  R I  AT  ION  BaTa"  fj?  wauira'J'i - - - - - —  -  - - - - 

96461  96X3122  CG,CE  MC  BE  SWJ  04  10B0  000Q  0320  284 

13.  THIS  ITEM  APPLIES  ONLY  TO  MODIFICATIONS  OF  CONTRACTS/ORDERS 
_ _ IT  MODIFIES  THE  CONTRACT/OROER  NO  AS  DESCRIBED  IN  ITEM  14. 


a.  ric. 


tco  CONTMACTVOROCR  IS  MOOIFlEO  TO  REFLECT  THE  ADMINISTRATIVE  CHANCES  (molt 
I  SET  FORTH  IN  ITEM  1A,  PURSUANT  TO  THE  AUTHORITY  OP  FAR  AS-1MI01. 


at  Aaiffu  or  boy  i  no  o  moo. 


-  this  SUPPLCMtNTAL  AGREEMENT  IS  ENTERED  INTO  PURSUANT  TO  AUTHORITY  oF: - 

General  Provisions  3  "Changes"  and  General  Provisions  56  "^alu^ 

OTHER  (Spoctfy  typo  of  modlftooUon  one  mtMortty~i  “ 


Incentive- 


PORTANT :  Contractor  LJ  is  not.  LXJ  is  required  to  sign  this  document  aid  return  _2Ufi_  copies  to  th*  issuing  office. 

.SC  RiPTion  OF  AMCNDMEnT/MOOiFICATiON  fOreania*^  by  UCF  oootion  koodl GSliJEt  aadiaSoa/aaabaaafauSaer  mot  tor  *Aerv  foooiblo.i 

rence  is  made  to  General  Provision  3  "Changes"  and  General  Provision  56  "Value 
leering  Incentive— Construction"  of  the  above  nmbered  contract  for  Construction  of 
Stonewall  Jackson  Lake,  West  Pork  River,  West  Virginia. 

iposal  for  revising  the  Stage  II  Diversion  Scheme  has  been  submitted  and  approved 
r  the  Value  Engineering  Incentive  Clause  of  the  contract. 

i  therefore  in  the  best  interest  of  the  Government  to  modify  the  contract  in  certain 
Oculars  as  follows: 


•  1  provided  nerein.  *11  term*  on  a  condition*  ol  mo  Oocumom  referenced  in  If  ant  *A  of  10A,  at  noratofor*  cnanyoo,  remain*  unchanged  one  in  fun  tore* 


amE  ANO  TITLE  OF  SIGNER  Type  or  print) 


NTBf  .  B/OFf  EPOR 


(Signature  <jf  p*r*on  mvtJ  '  rl‘i  J  to  $tg> t) 


ISC.  DATE  SiciNED 


ISA.  NAME  ANO  TITLE  OF  CONTRACTING  OFFICER  (Type  or  pnnti 

ROBERT  D.  BROWN  III,  COL,  Corps  of  Engineers 
Contracting  Officer 


lac  O ATE  SIGNED 


3O-10S 

(Q-8) 
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Modification  No.  P00027 


"Modify  the  Stage  II  Diversion  scheme  by  excavating  a  diversion  channel  along 
the  base  of  the  right  abutment  and  diverting  flow  through  partially  completed 
tonolith  No.  4.  Concrete  for  Monolith  No.  4  shall  be  placed  to  elevation 
1012.5.  The  Stage  I  upstream  coffer  dike  shall  be  extended  to  tie  into  the 
left  abutment  and  plug  the  Stage  I  diversion  channel.  All  Stage  II  steel 
sheet  pile  cofferdam  cells  shall  be  eliminated.  Prior  to  Stage  II  diversion. 
Monolith  No's  1  through  9  except  Monolith  No.  4  shall  be  constructed  to  a 
minimum  elevation  of  1060,  including  all  gates,  embedded  items,  and  related 
appurtenances.  The  stilling  basin  shall  be  complete,  ready  to  accept  flow." 

All  work  shall  be  accomplished  in  accordance  with  applicable  contract 
documents,  the  approved  Value  Engineering  proposal,  and  as  directed  by  the 
Contracting  Officer. 

Credit  for  New  Item  (New  Mod  P00027-1)  Diversion  Scheme"  "V.E.  Revised  Stage 
II"  shall  provide  for  all  cost  reductions  resulting  from  the  revised  Stage  II 
Diversion  Scheme.  The  adjustment  along  with  payment  under  Bid  Item  No.  4, 
"Cofferdams  and  Diversion  and  Care  of  Water"  which  shall  include  payment  for 
the  common  and  rock  excavation  and  presplitting  work  associated  with  diversion 
work  and  cofferdam  removal,  shall  constitute  full  and  complete  payment  for  all 
work  outlined  under  contract  Section  2C  "Cofferdams  and  Diversion  and  Care  of 
Water".  "V.E.  Incentive  Adjustment  of  Item  (New  Mod  P00027-1)"  shall  provide 
the  Contractor's  share  of  savings  in  accordance  with  the  Value  Engineering 
Clauses  of  the  contract. 

As  a  result  of  the  change,  two  (2)  new  unit  priced  items  will  be  added  to  the 
contract  as  follows: 


Item  No. 

Description 

Estimated 

Quantity 

Unit 

Estimated 

Increase 

Amount 

Decrease 

(New  Mod 
R00027-1) 

V.E.  Revised  Stage  II 
Diversion  Scheme 

1 

Job 

$45,000.00 

(New  Mod 

P00027-2) 

V.E.  Incentive  Adjust¬ 
ment  of  Item  (New  Mod 
P00027-1 ) 

1 

Job 

$24,750.00 

Net  Decrease 

$20,250.00 

The  total  contract  amount  is  decreased  in  the  amount'  of  $20,250.00. 

The  contract  performance  time  shall  remain  unchanged. 

If  the  foregoing  modification  is  acceptable,  it  is  requested  that  you  sign  in 
Block  15B,  complete  blocks  15A  and  15C  of  the  form,  and  return  the  original  to 
this  office  (ATTN:  0RHSU). 


(Q-9) 


CONTRACT  MODIFICATION  PROPOSAL  AND  ACCEP7A..JE 
(Modification  of  lest  than  $50,000) 

For  uta  ol  thii  form,  m  ER  1180-1-1. 

1.  ISSUING  OFFICE 

ft.S.  Army  Engineer  District,  Huntington 
Stonf-iall  Jackson  Lake  Prolect 

2'  ™V^8^C-0053 

3pff<TOCAT,ON  NO‘ 

^T^i^fffen^Co.  &  Wiley  N.  Jackson,  AJV 

P.0.  Box  49 

5‘  m§tU8mW"0r  Smmmacksan  Dam, 

West  Fork  River,  West  Virginia 

Clarksburg,  WV  26301 


8,  X  proposal  ii  requested  for  making  the  hereinafter  described  change  in  accordance  with  specification  and  drawing  revisions  cited  herein  or  listed 
h  attachment  hereto.  Submit  your  proposal  In  space  Indicated  on  page  2.  attach  detailed  breakdown  of  prime  and  subcontract  costs.  (See  the 
douse  of  this  contract  entitled,  “ Modification  Proposals  •  Price  Breakdown  ")  DO  NOT  start  work  under  this  proposed  change  until  you  receive  e 
copy  signed  by  the  Contracting  Officer  or  e  directive  to  proceed. 


RONALD  C.  HARRIS 


_  _ Resident  Contracting  Officer _ 

°ate  Typed  Name  and.TIHa  Signature 

7.  DESCRIPTION  OF  CHANCE:  Pursuant  to  the  clause  of  this  contract  entitled,  "Changes",  the  contractor  than  furnish  all  plant  labor  and 
material,  and  perform  ell  work  necessary  to  accomplish  the  following  described  work; 


1.  Survey  and  locate  the  trash  boom  anchorage  sites  at  N  729,230  E  2,149,  270  and  at 
N  729,680  E2, 148, 620. 


2.  Provide  all  necessary  equipment,  labor  and  materials  to  construct  access  to  the 
trash  boom  anchorage  sites  and  perform  foundation  samplings  as  outlined  below: 

a.  N  729,230  E2 , 149,270:  20  foot  depth  with  split-spoon  sampling  to  rock. 

b.  N  729,680  E2, 148, 620:  30  foot  depth  with  only  coring  required. 


3.  All  work  shall  be  accomplished  in  accordance  with  the  applicable  contract 
provisions  and  as  directed  by  the  Resident  Engineer. 


4.  The  above  modification  will  result  In  the  addition  of  two  new  items  of  work  to  the 
contract  for  which  payment  will  be  made  at  the  agreed  lump  sum  prices  hereby  estab¬ 
lished  as  follows: 


Except  es  hereby  Modified,  ell  terms  end  conditions  of  said  contract  as  heretofore  Modified  remain  unchanged  and  In  full  force  'and  effect 


The  foregoing  modification  ia  hereby  accepted : 

UNITED  STATES  OF  AMERICA  - 

/"  V  "  '  ' 

RtiNALD  C.  HARRIS  f  ^  '  ' 

^ _ Resident  ContT^ct^pR  offijejy 

'  Signature 

dl/U-UA  2.1HV7  LOU  HUTCHERSON/Pro-i  .  Mar. 

Signature 

0  2  MAR  1987  ' " 

Date  Typed  Name  and  Tide 

Dare  Typed  Name  end  Title 

ENG  FORM  3938,  Jul  81 


EOITION  OF  JUN  77  IS  OBSOLETE. 
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Contract  No.  DACW59-83-C-0053 
Modification  No.  P00033 


Item 

Description 

Quantity 

Unit 

Unit  Price 

Amount 

PD0033-1 

Trash  Boom  Anchor 
Layout 

1 

Job 

Sum 

$  910.48 

P00033-2 

Trash  Boom  Core 
Samplings  and  Access 
Road 

1 

Job 

Sum 

$10,199.16 

NET  INCREASE  $11,109.64 

5.  The  total  contract  price  is  increased  in  the  amount  of  $11,109.64. 

6.  The  contract  time  shall  be  unchanged. 

9.  This  adjustment  constitutes  compensation  in  full  on  behalf  of  the  Contractor  and 
its  subcontractors  and  suppliers,  for  all  costs  and  markups  directly  or  indirectly 
attributable  to  the  change  ordered  herein,  including  impact,  for  all  unchanged  work, 
for  all  delays  related  thereto,  and  for  performance  of  the  change  within  the  timeframe 
stated. 


CONTRACT  MODIFICATION  PROPOSAL  AND  ACCEPTANCE 
(Modification  of  lest  than  $f  3,000) 

For  uu  of  thii  form,  im  ER  1180-1-1. 


1.  ISSUING  OFFICE 

n.S.  Army  Engineer  District,  Huntington 
Stonewall  Jackson  Lake  Project 


2.  CONTRACT  NO. 

DACW59-83-C-0053 


FICATION  NO. 


4,  TO  (ContrmcTor) 

J.F.  Allen  Co.  &  Wiley  N.  Jackson,  AJV 
P.0.  Box  49 
Clarksburg,  WV  26301 


5.  PROJECT  LOCATION  AND  DESCRIPTION 

Construction  of  Stonewall  Jackson  Dam, 
West  Fork  River,  West  Virginia 


0.  A  proposal  Is  requested  for  making  the  hereinafter  described  change  In  accordance  with  specification  and  drawing  revisions  cited  herein  or  listed 
In  attachment  hereto.  Submit  pour  proposal  In  space  Indicated  on  page  2,  attach  detailed  breakdown  of  prime  and  subcontract  costs.  (See  the 
clausa  of  this  contract  entitled,  "Modification  Proposals  ■  Price  Breakdown ")  DO  NOT  start  work  under  this  proposed  change  imtd  you  receive  a 
copy  signed  by  the  Contracting  Officer  or  a  directive  to  proceed, 

RONALD  C.  HARRIS 

Resident  Contracting  Officer 


Date  Typed  Noma  and  Title  '  Signature 


7.  DESCRIPTION  OF  CHANGE:  Pursuant  to  tha  clausa  of  this  contract  entitled,  "Charges",  the  contractor  shad  furnish  all  plant,  labor  and 
material,  and  perform  at  work  necessary  to  accomplish  tha  following  described  work: 

1.  Construct  access  to  the  "H"  road  site  and  perform  core  drilling  and  split-tube 
sampling  of  soil  and  rock  conditions  along  the  proposed  "H“  road  alignment.  The 
drilling  and  sampling  will  be  done  at  the  nine  (9)  locations  shown  on  the  previously 
provided  boring  plan  titled  "H  Road  Tie-In, “  and  in  accordance  with  the  Resident 
Engineer's  guidance. 

2.  Change  the  one-inch  spacer  blocks  to  one-half-inch  spacer  blocks  on  the  water 
quality  control  gates,  and  weld  shut  the  drain  holes  on  the  same  gates.  These  items 
are  indicated  on  Contract  Drawing  No.  037d-01-62/7  and  specifically  indicated  by  the 
Resident  Engineer  in  the  field. 

3.  Completely  seal  eight  (8)  drain  holes  with  concrete  on  the  roadway  parapet  wall 
(upstream  side)  above  the  quality  control  tower  steps  and  electrical  switch  equifment. 
The  holes  will  be  specifically  indicated  by  the  Resident  Engineer. 

4.  Survey  and  monitor  the  alignment  and  reference  monuments  above  the  access  road  on 
the  left  abutment  of  the  dam.  Monument  locations  and  frequency  of  the  monitoring  to 
be  per  the  Resident  Engineer's  guidance  in  the  field. 

5.  Replace  the  two  (2)  doors  to  the  Water  Ouality  Control  Tower  Hydraulic  Pump  Room 
with  two  T63815  47-1/2"  x  47-1/2"  x  1-1/2"  aluminum  louvered  doors,  or  suitable 
equivalent,  and  eight  aluminum  covers  for  the  soil  and  sanitary  sewer  lines  located  in 
Che  stairways  of  the  control  tower.  All  items  to  be  installed  per  the  Resident 
Engineer's  guidance. 


6.  Construct  a  sample  block  of  Ready-mix  concrete  48"  x  48"  x  48"  - — All^work  will  be 
in  accordance  with  the  Resident  Engineer's  guidance.  ^ \  *  '  n 

Except  as  hereby  Modified,  ell  terms  end  conditions  of  said  contract  os  heretofore  Modified  remain  uncharged  «j<Nn  full  force  and  if  feet. 


Tha  foregoing  modification  l«  haratoy  accaptad: 


Signature 


LOU  HUTCHERSON/Proj.  Mgr. 


7>prd  Same  and  Tide 


x  Signature 
RONALD  C.  HARRIS 

Resident  Contracting  Officer 


3  as ! ;«/ 


Typed  Name  and  Title 


ENG  FORM  3938.  Jul  81 


EDITION  OF  JUN  77  IS  OBSOLETE. 

(Q-12) 
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Contract  No.  DACW59-83-C-0053 
Modification  No.  P00036 


7.  Remove  and  replace  the  bearing  plates  on  the  bottom  of  the  water  quality  control 
gates  to  ensure  proper  compression  of  the  seals  on  the  gates.  Work  to  be  done  in 
accordance  with  the  Resident  Engineer's  guidance. 

8.  All  work  shall  be  accomplished  in  accordance  with  applicable  contract  provisions 
and  as  directed  by  the  Resident  Engineer. 

9.  The  above  modification  will  result  in  the  addition  of  seven  new  items  of  work  to 
the  contract  for  which  payment  will  be  made  at  the  agreed  lump  sum  prices  hereby 
established  as  indicated  below: 


Item 

Description  Quantity 

Unit 

Unit  Price 

Amount 

P00036-1 

2-Inch  Core  Holes 

1 

Job 

Sum 

$9,773.08 

P00036-2 

Spacer  Blocks  &  Drain 
Holes 

1 

Job 

Sum 

1,132.71 

P00036-3 

Parapet  Wall  Drain  Holes 

1 

Job 

Sum 

527.25 

P00036-4 

Monitoring  Slip 

1 

Job 

Sum 

728.23 

P00036-5 

Pump  Room  Doors  in  WOCT 

1 

Job 

Sum 

791.80 

P00036-6 

Sample  Concrete  Block 

Form 

1 

Job 

Sum 

1,714.38 

P00036-7 

Bearing  Plates  on  WOCT 

1 

Job 

Sum 

481.33 

NET 

INCREASE 

$15,148.78 

10.  The  total 

contract  price  is  increased  in 

the  amount 

of  §15,148.78 

11.  The  contract  completion  date  remains  unchanged. 

12.  This  adjustment  constitutes  compensation  in  full  on  behalf  of  the  Contractor  and 
its  subcontractors  and  suppliers,  for  all  costs  and  markups  directly  or  indirectly 
attributable  to  the  change  ordered  including  impact,  for  all  delays  related  thereto, 
and  for  performance  of  the  change  within  the  time  frame  stated. 


( Q- 1 3 ) 


CONTRACT  MODIFICATION  PROPOSAL  AND  ACCEPTANCE  ^ 

(Modification  of  less  than  $50,000) 

For  ini  of  thii  form,  M«  ER  1180-1-1. 

1.  ISSUING  OFFICE 

US  Army  Engineer  District,  Huntington 
St-tewall  Jackson  Lake  Project 

2.  CONTRACT  NO.  1  ]  MODIFICATION  NO 

DACW59-83-C-0053  ;  P00048 

4.  TO  ( Contractor f 

J.F.  Allen  Co.  4  Wiley  {I.  Jackson,  AJV 
P.0.  Box  49 

Clarksburg,  West  Virginia  26301 

5.  PROJECT  LOCATION  AND  DESCRIPTION 

Construction  of  Stonewall  Jackson  Dam 

West  Fork  River,  West  Virginia 

6.  A  proposal  Is  requested  (or  making  the  hereinafter  described  change  In  accordance  with  specification  and  drawing  revisions  etted  herein  or  lined 
in  anachment  hereto.  Submit  your  proposal  in  space  Indicated  on  page  2,  attach  detailed  breakdown  of  prime  and  subcontract  com.  (See  the 
douse  of  this  contract  entitled,  "Modification  Proposals  ■  Price  Breakdown")  DO  NOT  ttari  work  under  this  proposed  change  until  you  receive  a 
copy  signed  by  the  Contracnng  Officer  or  a  directive  to  proceed.  „  „  -  .  _ 

RONALD  C.  HARRIS  UZ-21-87 


02-11-87  Resident  Contracting  Officer 


Date  Typed  Name  and  Title 


Signature 


1.  DESCRIPTION  OP  CHANGE.  Pursuant  to  the  clause  of  this  contract  entitled.  “Changes”,  the  contractor  shall  furnish  all  plant,  labor  and 
material  and  perform  al I  ^ork  necessary  to  accomplish  the  following  described  work: 

1.  Extend  the  62  foundation  drain  holes  piping  6  inches  into  the  gutter.  This  shall 
be  accomplished  by  adding  a  4"  diameter  X  6"  long  nipple.  Where  the  existing  couplings 
are  too  close  the  gutter  floor  (holes  11,  12,  17  and  18)  a  4"xlV'  reducer  and  a  14" 
diameter  X  6"  long  nipple  shall  be  used. 

2.  All  pipe  and  fittings  shall  be  galvanized  and  nipples  shall  be  threaded  on  both 
ends. 

3.  All  work  shall  be  accomplished  in  accordance  with  applicable  contract  requirements 
and  as  directed  by  the  Resident  Engineer. 

4.  As  a  result  of  the  above  modification  one  new  item  of  work  is  added  to  the  contract 
for  which  payment  will  be  made  at  the  lump  sum  price  hereby  established  as  indicated 
below: 


DESCRIPTION 


QUANTITY  UNIT  UNIT  PRICE  AMOUNT 


P00048-1  Foundation  Drain  Holes 
Extensions 


$1,986.68 


5.  The  total  contract  is  increased  in  the  lump  sum  amount  of  $1,986.68 

6.  The  contract  time  remains  unchanged. 

7.  This  adjustment  constitutes  compensation  in  full  on  behalf  of  the  contractor  and 
its  subcontractors  and  suppliers  for  all  costs  and  markups  directly  or  indirectly 

Cont'd  on  Pg.  2 

Except  as  hereby  Modified,  all  terms  and  conditions  of  said  contract  as  heretofore  Modified  remain  uncharged  and  in  full  force  and  effect. 


Date 


Signature 

LOU  HUTCHERSON 
PROJECT  MANAGER 


Typed  Name  and  Title 


Signature 

RONALD  C.  HARRIS 

03-31-87  Resident  Contracting  Officer 


Date  Typed  Name  and  Title 
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Contract  No.  DACW59-83-C-005 3 
Modification  No.  P00048 
Stonewall  Jackson  Lake  Project 


Pg.  2 

attributable  to  the  change  ordered  herein,  for  all  unchanged  work,  for  all  delays 
related  thereto  and  for  performance  of  the  changes  within  the  time  frame  stated. 

8.  Applicable  Accounting  Classif ication:  M C  BE  SWJ  04  10B0  0000  0320  284 

FSN  96461. 
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Laptcabcr  ?  ,  1953 


Construction  Division 
Concract  Administration  Branch 

SUfiJKCT:  Motice  of  Award  of  Construction  Contract 


OFCCP-ESA-Phil  arfelphia 
U.  S.  Department  of  Labor 
G.icevcy  iiuilding  -  Rooia  15430 
333b  Market  Street 
Philadelphia,  PA.  15104 

Centlenen; 

Following  Information  is  furnished  relative  to  award  of  construe tlor. 
contract; 

Kaao,  address,  and  tftlephuue  nutabur  of  contractor: 

J.  F.  Allen  Company  and  Wiloy  B.  Jackson  Company 
V.  0.  box  45 
Clarksburg ,  WV  26301 

Employers  Identification  Ho.;  54-0716814  4  550-328627 
Dollar  a mount  of  coutract;  $15,955,063.75 

intimated  starting  and  completion  datoo:  15  September  15S3  throufh 
15  September  1987 

Concract  Ho.  DACJ59-63-C-0053  for  Construction  of  Daa,  Stonewall  Jackson 
Lake,  West  Fork  River. 


Sincerely, 


ALTIZER  CD 

DAVID  J.  DEEDS  DEEDS  CD 

Chief,  Construction  Division 


Copies  furnictiod: 

J.  P.  Allen  Company  4  VJilcy  C.  Jackson 
V.  0.  box  45 
Clarksburg,  WV  26301 

LSA/OPCCP/rittcburgli  Area  Office 
i:ooo  1626-S,  Federal  building 
IujJ  Liberty  Avenue 
i'ltlabiirph,  PA  15222 


Company 

0RECD-A ,  wd 
OIUlCD-A(Cladden)  ,  wd 
v'ORllCD-SWJ  ,  wd 
ORIICD-i.,  wd 
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Wiley  N.  Jackson  Co. 


August  18,  1983 


Mr.  William  F.  Woodburn 
Resident  Engineer 
U.  S.  Army  Corps  of  Engineers 
P.  0.  Box  608 

Weston,  West  Virginia  26452 

Re:  Procedure  for  Rock  Bolt  Test  Program 

in  the  Diversion  Channel  Area 

DACW59-83-C-0053 

Stonewall  Jackson  Lake  Dam 

Dear  Sir: 

The  following  procedures  will  be  implemented  in  the  testing  and  installation 
of  the  initial  ten  permanent  rock  bolts: 

1)  Select  two  of  the  three  areas  for  the  test  program.  Choices  will 
dictate  rock  bolt  pattern  and  angle  of  repose. 

2)  Drill  approximate  three  inch  diameter  hole  with  Joy  Ram  drill  (model 
VCR260E)  and  Joy  850  cfm  Air  Compressor  (model  RPQ800) .  This  hole 
will  terminate  just  above  the  top  of  resin  anchor  region.  The  three 
inch  diameter  hole  is  necessary  to  accomodate  bar  coupling  which 
allows  for  recovery  of  non-anchored  portion  of  bar  as  required. 

3)  Analyze  rock  conditions  during  drilling  for  determination  of  depth 
and  resin  cartridge  requirements.  It  is  anticipated  that  four  to 
six  cartridges  will  be  required. 

4)  Drill  approximate  two  inch  diameter  hole,  starting  at  bottom  of 
the  three  inch  hole,  to  form  resin  anchor  area.  Length  may  vary 
from  five  to  ten  feet  as  rock  conditions  dictate. 

5)  Place  2"  diameter  P.V.C.  conduit  into  drilled  hole  for  alignment 
and  positive  placement  of  resin  cartridges. 

6)  Place  Celtite  resin  cartridges  (quantity  as  determined  by  field 
conditions) . 

7)  Remove  2"  diameter  P.V.C.  conduit. 

8)  Place  1  3/8”  diameter,  grade  150  Dyvidag  bar.  During  placement, 
spin  bar  at  approximate  100  RPM,  piercing  resin  cartridges  and 
mixing  resin  components. 


(R-4) 


p  O  Box  4196  Roanoke,  Virginia  24015  703-389-0251 


Page  Two 

Mr.  William  F.  Woodburn 
Resident  Engineer 
August  18,  1983 

9)  Allow  resin  to  set  (approximately  two  minutes). 

10)  Place  8”  x  8"  x  1"  bearing  plate,  bearing  &  wedge  washers,  anchor 
nut  and  110  ton  double  acting  hydraulic  ram  over  exposed  bar  at 
rock  surface.  Ram  will  be  supplied  by  Dyvidag  with  a  direct 
reading  gage. 

11)  Tension  bolt  to  155,000  pounds  and  lock  in  tension. 

We  trust  the  above  procedures  are  acceptable  and  in  accordance  with  the 
specifications . 

Yours  very  truly, 

WILEY- N.  JACKSON  COMPANY 

.  .  '  / 

.  . 

^  Andrew  M.  Clark 
Engineer 


AMC : ig 


J.F.  ALLEN  COMPANY  AND 
WILEY  N.  JACKSON  COMPANY,  JOINT  VENTURE 

P.O.  DRAWER  747 
WESTON.  WV  26452 

Septebmer  23,  1963 


Mr.  William  F.  Woodburn 

Resident  Engineer 

U.  S.  Army  Corps  of  Engineers 

P.  0.  Box  608 

Weston,  WV  26452 

ATTENTION:  Mr.  William  F.  Woodburn 

R£:  Procedure  for  Rock  Bolt  Instal¬ 

lation  in  the  Diversion  Channel 
Stonewall  Jackson  Lake  Dam 
DACW59-83-C-0053 

Gentlemen: 

Pursuant  to  specification  2N-3,  we  respectfully  submit  for  your 
review  the  following  information  for  installing  the  Rock  Bolts  adja¬ 
cent  to  the  Diversion  Channel. 

The  Dywidag  Rock  Bolt  System  proved  to  be  equal  to  or  better 
from  our  field  testing  results. 

PROCEDURE: 

Our  basic  procedure  consisted  of  2  (two)  Joy  Ram  Drills  (Model  JCR 
260E)  supplied  by  2  (two)  Joy  850  CFM  Air  Compressors  (Model  RPQ80 
0).  Drilling  3i"  0  holes  approximately  16' -0”  from  design  tip  ele¬ 
vations.  We  continued  drilling  a  2i"  0  hole  the  remaining  16'-Om 
feet.  The  hole  is  cleaned,  washed  and  air  jetted  and  checked  for 
obstruction  with  a  1”  0  PVC  conduit  to  full  depth.  A  2"  0  PVC  con¬ 
duit  is  lowered  into  the  hole  to  the  depth  of  the  3y"  0  hole  for  the 
purpose  of  sleeving  the  hole  to  prevent  falling  soil  and  rock  debris 
and  to  enhance  the  dropping  of  the  Celtite  Resin  Cartridges  (No.  451. 
M90  1  3/4"  0  x  12"  long).  Once  the  2”  PVC  casing  is  in  place  again 
the  hole  is  checked  with  the  1"  0  PVC  conduit  to  full  depth.  Upon 
removing  the  1"  check  rod,  one  Resin  cartridge  is  dropped  in.  The 
hole  is  checked  with  the  1"  0  rod  again  to  make  sure  the  cartridge 
has  dropped  the  full  depth.  This  checking  procedure  is  followed  aft; 
the  first,  second,  sixth,  twelfth  and  sixteenth  cartridge. 

At  this  time  the  2"  0  Conduit  casing  is  removed  and  the  60 ’-0"  Dy¬ 
widag  Bar  is  swung  and  lowered  into  place  with  a  crane.  As  the  bar 
starts  to  penetrate  the  Resin  Cartridges,  the  drill  which  has  re¬ 
tained  its  original  position  connects  with  the  bar  through  an  adap¬ 
ter  and  the  drill  starts  to  spin  the  bar  until  the  bar  reaches  max¬ 
imum  depth.  The  bar  continues  to  be  spun  for  an  additional  35  sec¬ 
onds.  A  rag  is  stuffed  around  the  bar  and  the  drill  is  released. 

The  bar  is  not  disturbed  until  the  following  day.  Prior  to  testing  , 
a  pavement -breaker  is  used  to  level  the  rock  around  the  bar  for  the 


(R-6) 


8"  x  eM  x  1"  bearing  plate.  Before  testing  the  bearing  and  wedge 
washers,  anchor  nut  and  110  tone  Double  Action  Hydraulic  Ram  is 
placed  over  the  exposed  bar  at  rock  surface.  Ram  Jack  is  supplied 
by  Dywidag  with  a  Direct  Reading  Guage.  Bolt  is  stressed  to 
155,000  pounds  and  locked  in  tension. 

Also,  we  are  enclosing  data  on  Bolt  Layout  and  Bolt  elevations 
Celtite  and  Sywidag  Literature  and  information  on  a  field  soil  test 
bore. 


We  trust  the  procedures  are  acceptable  and  in  accordance  with 
the  specif ication. 


Yours  truly, 

\  ^  _ 

Lou  Hutcherson 
Project  Manager 


LH/sh 
cc : fi le 
Enc:  3 


(R-7) 


/' 


y 


C^fCH 

7EF.U:  Chiaf.  Engrg  Dir 


Stonewall  Jtiek&on  Lake  Dnn,  rivirslon 
Chotmel  Rock  Anchors 


OEPtD-G 


23  September  1933 
“1r.  ?rown/f  1/ A94€ 


TO:  .  Earioeerinir  Flies 


1.  On  14  Septer.ber  1963  a  ecetlng  «»i  held  In  the  Pittsburgh  District  Office  to 

disco as  the  testing  and  installation  of  rock  anchors  In  the  Stage  1  diversion 
channel  area  of  the  subject  project.  The  purpose  of  the  neeting  vat  to  review 
the  details  and  procedures  of  the  Contractor's  revised  rock  anchor  system. 
Revisions  were  necessitated  by  the-  feilnre  of  the  United  nun  her  of  resin 
grouted  and  mechanical  anchors  which  had  been  tested  at  that  tine  on  Che  project. 
Present,  at  the  eeetlng  were  W.  Woodburn,  Resident  Engineer  on  the  Stonewall 
project:  E.  Chorea  (0SJ1CD-X.) ;  and.  ff.  Colettl,  H.  Faosold,  S.  bon;,  J.  Brown  of  - 
the  Pittsburgh  District*  =1  *- 

2.  Mr.  Voodburn  opened  the  neeting  by  describing  the  current  status  of  Che 

rockbolting  operation  on  the  project.  The  Contractor  has  began  to  place  resin 
grouted  anchors  at  Che  reduced  spacing  and  loading  proposed  in  his  submittal  of 
2  Septe=oer  The  Contractor  hae  installed  16  anchors  which  were  loaded  to 

at  least  75  kin.  Two  of  these  anchors  felled  to  bold  the  load.  ft»e  to 
reported  poor  rock  and  caving  In  the' stressing  zone,'  the  Contractor  bad  drilled 
e  total  of  30  boles  but  could  onlv  rrooerly  install  anchors  In  16.  Rood  lengths 
varied  between  9  and  14  feet.  •  Various  combinations  of  hole  diameters  between 
too  and  three  laches  were  tried.  A  summary  prepared  by  Mr.  doodbnrn  is  ' 
attached.  There  bad  been  sons  difficulty  In  retting  the  cartridges  down  the 
hole.  Tbs  Contractor  hes  devised  a  system  of  PVC  sod  ropper  t chief  for  loading 
the  cartridges  which  he  will  test.  In  Addition  be  has  ordered  nuiek-settlng 
celtite  grout  which  la  to  be  used  ma  a  seat  for  the  anchor  elate.  ' 

—  \  vr  w  i  ;:<*•  *v>r.s*s-  it  li."  r'.'L  <.  _ucrf-er».j  'v 

3.  hr.  Colettl  then  noted  the  lack  of  groper  procedure  followed  in  dbanjringtha 
anchor  type  froe  mechanical  te  resla— vroutad  and  changing  the  spacing  and 
loading  without  completing  the  specified  test  section.  The  Contractor ’s'^roposll 
of  3  As<rnst  1983  to -use  to  sin  grouted  anchors  Instead  of  oechanlesl  anchors  was 
submitted  prior  to  any  testing.  In  addition,  as  noted  in  the  District's  reply, 
ths  proposal  was  conceptual  is  nature  and  lacked  sufficient  detail.  '  The 
Contractor  should  haws  completed  a  foil  test  section  oslng  the  wee  haul  cal  *■'**• 
anchors  before  proposing  sa  alternate  system. '  ~ 

•  r  ..  •  .  :i  *t>-  • :  \:  *  b“t  : 

4.  *  Discussion  then  ensued  on  the  Inadequacy  of  the  tasting  procednrv  which  had 
bean  followed  for  both  the  mechanical  and  resin-grouted  anchors.  It  Is  Che 
opinion  of  the  Pittsburgh  District  that  neither  avstem  was  adequately  tested. 
Several  points  were  raised: 
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ORPE>-C  23  Septcnbcr  19(0 

SUbJcCT:  Stonewall  Jackson  Lake  Dan,  Divsrsioa  Channel  Rock  Anchor* 


«.  The  specifications  call  for  at  least  ten  anchors  to  be  installed  sad 
tested  In  the  presence  of  the  manufacturer's  re  present at ire,  whereas  in  fact 
only  two  nechanicai  anchor  installations  were  tested;  ‘  ' 

k.  Greater  bond  lengths  should  have  been  triad  with  the  resin-grouted 
anchors  in  an  attempt  to  Attain  the  specified  155  kip  loading;  '  *■ 

•  e.  As  noted  in  farther  correspondence  froa  the  ViUiaes  Cenpouy,  greater  •’ 
tor  going  of  the  anchor  heed  should  hare  been  oaed  and  such  alcernatirea  a* 
doable  cone  installation  tried; 

d.  In  the  case  of  tests  for  both  types  of  anchors,  it  appears  that  the 
drill  holes  were  sot  adequately  cleaned* 

5.  Hr.  Boodburn  agreed  that  some  of  tbeee  alternatives  night  enable  the  anchors 
to  hold  a  greater  load.  2e  pointed  oat,  however,  that  bringing  in  the  equipaent 
and  supplies  for  additional  tests  would  delay  Che  project  end  the  Contractor 
eight  not  be  able  to  get  the  diversion  channel  and  Stage  1  eofferda**  completed 
by  winter  as  scheduled.  In  this  case,  the  Contractor  eight  file  a  dale  which 
would  cast  ao re  than  Che  additional  cost  of  the  anchor  scheme  now  being 

i op le prated. 

6.  It  was  agreed  that  the  Will  leas*  aechsnical  anchors  would  no  longer  bo  con¬ 
sidered  since  work  had  already  began  using  the  grouted  anchors.  Since  tone  of 
the  anchors  chat  are  already  installed  have  hood  lengths  of  13  to  14  feet.  It 
was  reqnested  that  Hr.  Uondhern  hewn  these  anchors  stressed  to  loads  rreatar 
than  75  kips.  These  anchors  would  nerve  an  a  teat  section.  Bs  wan  cautioned 
that  the  loading  should  bn  Incremental  and  should  be  increased  carefully  in 
snail  increments.  At  the  first  Indication  of  Incipient  failure  the  loading 
should  be  reduced,  ttaanlts  nf  these  tests  nay  Indicate  that  the  anchors  can 
maintain  a  load  greatar  than  75  kips  with  a  longer  bond  length.  Hr.  Uoodhnrn 
-stated  be  would  ran  thewe  teats  bet  daehted  the  loading  could  be  increased  by 
each  since  additional  loading  would  Increase  the  percentage  of  anchors  which 
failed  to  sal  sc  ala  the  design  load.  Be  fait  that  the  additional  tine  and 
drilling  to  replace  the  additional  failed  anchors  at'  a  higher  design  load  would 

offset  the  advantages  of  tha  greater  apaeiag  hscwaen  bolts. 

> 

7.  As  noted  above,  the  Contractor's  original  proposal  lacked  aafflelent  detail. 
It  was  requested  Chat  Hr.  Boodhurn  have  the  Contractor ,  with  guidance  free  the 
Celtlte  representative,  submit  a  detailed  description  of  the  procedures  and 
equipment  ha  will  be  using.  This  should  include  the  drill  hole  sine  that  is 
determined  to  he  most  effective,  precedures  for  loading  cartridges  la  tha  holes, 
nuaber  and  size  of  cartridges,  nixing  rate,  setting  time,  etc. 
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OLPED-C  :s  September  19K3 

SUtJECTJ  Stonevall  Jacknoo  Lake  Dan,  Diversion  Channel  Hock  Anchors 


8.  Oa  23  Septenbar  1983  a  field  Inspection  vs.*  cads  by  Pesors,  Long  sad  John , 
0SJEIW5,  to  ohaerre  the  installation  of  the  rock,  anchor*  according  to  the  ebowe 
spacing  sad  loading  instruction* •  The  Installation  was  proceeding  smooth ly  with 
only  20  rock  anchors  regaining  to  be  installed.  Stressing  of  the  anchors  use 
not  being  done  st  the  tine,  bat  we  »ers  informed  that  approximately  852  of  the 
Zone  1  and  2  anchors  oere  able  to  be  Loaded  to  155  kips.  Zone  3  vas  complete 
with  all  anchors  drilled  at  the  dose  spacing  and  loaded  to  75  kips.  Zone*  2 
and  1  were  being  completed  according  to  the  spacing  and  loading  required  by  the 
specifications.  Details  of  the  inspection  wl 11  be  forthcoming  in  e  Me»o  to 
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DISPOSITION  FORM 


/.-JR  Hn-lSi 


Rtf£ktNC£  08  OfUCt  StmBOI 

ORPED-G 


’SXTHRU:  OHPED 

ORHCD-L 


Stonewall  Jackson  Dan,  DACV’59-S3-C-0053 ,  Preparation 
of  Monolith  Foundations 


from  ORPED-G 


OAT£  9  Mar  34  cmt  1 

Mr.  Fausold/rts/4123 


TO:  Ch,  Huntington  Constr  Div 

1.  Reference:  telephone  conversation,  Woodburn  (ORHCD-SUJ)  and  Fausold  (ORPED-G), 

2  March  1984. 

2.  Mr.  Woodburn  requested  consideration  be  given  to  modifying  the  requirements  of 
specifications  Section  2N,  paragraph  4.3,  which  require  that  a  layer  of  rock  be  left 
in  place  above  final  monolith  grade  until  the  Contractor  is  prepared  to  make  final 
cleanup  immediately  before  placing  concrete.  He  stated  that  the  removal  of  this  rock 
from  the  deep  pits  which  some  of  the  monolith  foundation  elevations  require  would  be  a 
considerable  problem.  He  proposed  that  a  final  cleanup  be  accomplished  immediately 
following  rough  excavation,  after  which  the  base  of  the  excavation  would  be  covered  by 
a  polyvinyl  membrane,  which  in  turn  would  be  covered  by  6-10  inches  of  sand.  This 
covering  would  be  removed  when  concrete  placement  was  about  to  commence. 

3.  The  Pittsburgh  District  lias  no  objection  to  this  proposed  change,  provided  mono¬ 
lith  excavation  to  final  grade  is  completed  in  sequence  from  the  lower  elevations  to 
the  higher.  The  foundation  rock  observed  to  date  from  the  confirmatory  core  borings 
(about  one  half  of  those  required)  indicates  that  the  foundation  will  not  be  subject 
to  rapid  weathering,  and  the  proposed  protection  should  be  adequate.  The  Contractor 
should  be  required  to  submit  his  proposal  in  writing,  stating  the  type  and  thickness 
of  the  membrane,  the  thickness  of  the  sand  blanket,  and  the  proposed  method  of  sand 
removal.  He  should  also  state  his  understanding  that  he  is  not  thereby  relieved  from 
the  provisions  of  specification  Section  3D,  paragraph  11.6,  regarding  air-water  jet 
cleaning  immediately  prior  to  concrete  placement  and  24-hour  saturation  of  the  rock 
surface.  The  Contractor  should  also  specifically  waive  the  right  to  claim  for  any 
additional  cleanup  required  by  such  weathering  action  which  may  occur. 

4.  The  basic  approval  and  the  associated  comments  of  paragraph  3  have  been  discussed 
with  Mr.  Canning,  ORDED— G,  and  have  his  concurrence. 


FAUSOLD 
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DA  ,Q*M  O  dQC  REPIACES  00  FORM  96,  EXJST1NG  SUPPIIES  Of  WHICH  will  BE 
issued  AND  USED  UNTU  t  FEI  63  UNIESS  SOONER  EXHAUSTED 


C  ' 

J.F.  ALLEN  COMPANY  AND 
WILEY  N.  JACKSON  COMPANY,  JOINT  VENTURE 

P.O.  DRAWER  747 
WESTON,  WV  26452 

(304)  269-5550 


04  January  1984 


Army  Coips  of  Engineers 
P.  0.  Box  608 
Weston,  WV  26452 

ATTENTION:  William  F.  Woodbum 
Resident  Engineer 


RE:  Stonewall  Jackson  Lake  Dam 
DACW59-83-C-0053 
PROPOSED  MONOLITH  DRILLING 
AND  BLASTING  SCHEDULE 

Gentlemen: 

Pursuant  to  the  contract  specification  and  drawings  we  respectfully  submit 
for  your  review  the  following  drilling  and  blasting  plan  for  Monoliths  1-9. 
Phase  I  -  Monoliths  1-9. 

SPECIFICATICN  SECTION  2D  -  PARAGRAPH  5.1-8 

PARAGRAPH  5.1  -  Explosives  will  be  stored,  handled  and  used  in  accordance  with  > 
the  best  practice  with  approval  from  tire  Resident  Engineer  and  in  accordance 
with  Federal,  State  and  Local  Laws  and  regulations.  We  will  ccnply  with  all 
special  rules  and  regulations  by  the  authorities  having  jurisdiction,  or  by 
the  Resident  Engineer  regarding  construction  of  and  storage  in  magazines,  pre¬ 
cautions  on  blasting  work  and  the  like.  We  assume  responsibility  of  all  op¬ 
erations  within  our  control.  Our  blasting  foremen  has  over  five  (5)  years 
experience  in  control  blasting  and  he  is  responsible  for  the  blasting  plan, 
supervising  of  drilling,  loading  and  safety. 

PARAGRAPH  5.1.1  -  Explosives  will  be  stored  in  suitable  magazines  in  an  app¬ 
roved  location:  Detonators  will  be  kept  in  a  separate  magazine.  The  magazine 
will  be  plainly  marked  with  large  letters  -  EXPLOSIVES  -  DANGEROUS  -  and  will 
be  locked  at  all  times.  Keys  to  unlock  the  magazine  will  be  kept  only  by  our 
drilling  and  blasting  foreman,  William  Young.  Each  magazine  will  have  around 
it  a  cleared  area  suitable  barricaded. 

PARAGRAPH  5.1.2  -  Our  magazine  keeper  is  competent,  trustworthy,  sober,  and 
familiar  with  the  handling,  care  and  storage  of  explosives  and  detonators 
and  he  will  be  responsible  for  maintaining  the  cleared  area  around  the  magz- 
zines.  Mr.  Young's  primary  duties  are  to  assure  the  entire  blasting  opera¬ 
tions  are  conducted  in  an  absolute  safe  manner  and  the  explosives  and  detona¬ 
tors  are  kept  in  magazines  and  the  magazines  secured. 

PARAGRAPH  5.1.3  -  Accurate  daily  records  will  be  kept  by  Mr.  Young  and  he 
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DRILLING  AND  BLASTING  SCHEDULE 
PAGE  2  'r 

will  keep  records  for  each  piece  of  explosive,  detonator,  and  equipment  from 
the  time  of  delivery  to  the  magazine  until  its  discharge  in  use.  No  explo¬ 
sives  will  be  stored  or  used  until  it  has  been  plainly  labeled  for  identifi¬ 
cation  and  accepted  as  new  stock  in  sound  condition.  Containers  for  explo¬ 
sives  will  be  approved  by  the  Resident  Engineer  in  advance  of  operations. 
Drilling  and  blastingwill  be  done  at  such  times  and  under  such  restrictions 
and  conditions  as  the  Resident  Engineer  will  approve. 

PARAGRAPH  5.1.4  -  We  respectfully  submit  this  drilling  and  blasting  plan  and 
it  is  to  include  all  rock  excavation  for  monoliths  one  through  nine.  Enclos¬ 
ed  will  be  drawings  indicating  the  pertinent  data  on  the  location,  depth, 
and  area  of  the  blast;  diameter,  spacing,  depth,  over  depth,  pattern  and  in¬ 
clination  of  blast  holes;  the  type,  strength,  amount,  distribution  and  pow¬ 
der  factor  for  the  explosives  used  per  hole  and  per  blast,  the  sequence  and 
pattern  of  delays;  and  description  and  purpose  of  special  methods,  to  con¬ 
trol  dust  the  air  driven  track  drills  are  equipped  with  vacuum  type  dust 
collectors.  No  drilling  will  take  place  until  the  blasting  plan  has  been 
approved.  All  blast  holes  will  be  checked  for  spacing  and  depth  prior  to 
loading.  All  loading  and  blasting  will  be  done  in  the  presence  of  the  Resi¬ 
dent  Engineer  or  his  representative.  Blast  holes  other  than  holes  used  for 
presplitting  and  linedrilling  will  not  be  drilled  to  depths  greater  than 
three  feet  above  final  grade.  Drilling  of  blast  holes  to  full  depth  plus 
eight  inches  may  be  incorporated  in  our  blasting  operations  wher*»  the  depth 
is  three  feet  or  less  and  its  understood  the  bottom  foot  of  the  hole  is 
padded  with  sand.  Also,  its  understood  acceptance  by  the  Resident  Engineer 
of  blasting  data  will  not  relieve  us  as  the  contractor  of  our  responsibility 
to  produce  satisfactory  results  as  set  forth  in  the  specifications.  We 
understand  no  deviations  from  the  approved  plan  will  be  permitted  without 
prior  written  approval  of  the  Resident  Engineer.  Drilling  and  blasting  will 
be  done  only  to  the  depth,  amount  and  at  such  locations,  with  explosives  of 
such  quantity,  distribution  and  density  that  will  not  produce  unsafe  or  dam¬ 
aged  rock  surfaces  or  damaged  rock  beyond  the  prescribed  excavation  limits. 
It's  understood  the  rock  to  be  excavated  has  vertical  and  lateral  variations 
in  hardness  and  texture  and  contains  open  and  filled  seams  and  joints.  As 
excavation  operations  progress,  the  drilling  and  blasting  procedures  will  be 
determined  by  satisfactory  results  achieved.  When  drilling  and  blasting  pro¬ 
gram  results  in  damages  to  the  excavation,  we  the  contractor  will  devise 
and  implement  methods  which  will  prevent  further  damage.  No  blasting  will  be 
done  within  200  feet  of  concrete  or  grout  which  has  been  in  place  less  than 
seven  days,  nor  within  50  feet  of  any  concrete  or  grout  that  is  older  than 
seven  days,  except  for  monolith  No.  10  excavaticm  or  as  authorized  in  writing 
by  the  Resident  Engineer.  Blasting  will  be  conducted  in  accordance  with  app¬ 
licable  provisions  of  the  Department  of  the  Army,  Corps  of  Engineers'  Hand¬ 
book  "SAFETY  AND  HEALTH  REQUIREMENTS  MANUAL"  Em  385-1-1,  April  1981. 

PARAGRAPH  5.2  -  Blast  Vibration  monitoring 

PARAGRAPH  5.2.1  -  Vibration  monitoring  of  all  blasts  will  be  recorded.  The 
blasts  will  be  monitored  to  insure  that  peak  particle  velocity,  measured  at 
the  nearest  permanent  concrete  structure  to  the  blast,  will  not  exceed  5 
inches  per  second,  except  in  monolith  No.  10  excavation,  where  the  peak  par¬ 
ticle  velocity  will  not  exceed  2  inches  per  second. 


PARAGRAPH  S  2.2  -  In  addition  to  contract  specification  we  respectfully  submit 
additional  blast  vibration  literature  information  which  will  be  enclosed. 
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PARAGRAPH  5.2.3  -  Seismic  Specialist.  We  the  contractor  do  have  a  specialist 
qualified  in  vibration  control  methods  and  capable  of  analyzing  results  ob¬ 
tained  frcm  seismograph  readings.  A  miniman  of  30  days  prior  to  commencement 
of  drilling  and  blasting  operations,  we  the  contractor  will  provide  the  Resi¬ 
dent  Engineer  with  the  re  sane  of  the  seismograph  specialist  to  include,  but 
not  be  limited  to  past  experience,  training  and  education.  Also,  we  under¬ 
stand  the  acceptablility  of  the  specialist  is  subject  to  the  approval  of  the 
Resident  Engineer. 

PARAGARPH  5.2.4  -  Measuring  and  recording  instronents.  We  the  contractor 
shall  provide  suitable  insturments  to  measure  and  record  ground  movements 
caused  by  blasting.  The  instronents  will  record  three  orthogonal  ccnponets 
(vertical,  radical  and  t  ran  verse  with  respect  to  the  blast)  of  particle 
velocity  directly.  Seismograph  equipment  literature  is  enclosed. 

PARAGRAPH  5.2.5  -  Our  seismograph  operator  is  a  qualified  person  capable  of 
setting  up  the  instronents  at  designated  locations  and  effectively  recording 
the  blast. 

PARAGRAPH  6.3  -  Presplit  Blasting 

PARAGRAPH  6.3.3  -  Structures.  In  developing  a  presplit  face,  drilled  holes 
will  be  3  inch  diameter  spaced  18  inches  on  centers.  Such  faces  will  be  un¬ 
disturbed  rock  and  will  be  within  6  inches  of  the  neat  lines  shown  on  the 
drawings,  except  that  no  rock. will  project  inside  the  neat  lines  as  shown 
for  the  structures.  Depths  of  drilled  holes  as  measured  along  faces  will 
be  to  fill  depth  of  excavation.  Unless  full  depth  is  drilled  and  offset  a  - 
minirnjn  of  one  foot  bench  will  be  required  every  20  feet  in  depth  of  verti¬ 
cal  face  to  permit  the  roto  air  track  drill  access  after  lift  of  blasted 
rock  is  removed.  All  production  drilling  and  blasting  will  not  exceed  20 
feet  in  depth.  The  fined  three  feet  will  be  drilled,  shot  and  removed  in  an 
on  going  separate  operation.  All  loose  and  unsound  rock  fragnents  will  be 
removed  and  the  rock  faces  will  be  washed  down  with  air  and  water  Jets  before 
the  concrete  is  placed.  Presplit  or  line  drilled  or  otherwd.se  produced  rock 
surfaces  against  which  concrete  is  to  be  placed  will  be  protected  firm  dam¬ 
age  by  appropriate  means  in  accordance  with  section  2N  Rock  Reinforcement  and 
Protection,  until  concrete  is  placed. 

PARAGRAPH  6.4  -  Line  Drilling  will  be  performed  as  herein  indicated  by  en¬ 
closed  information  and  as  approved  by  the  Resident  Engineer.  Drilled  holes 
will  be  3  inch  diameter  spaced  6  inches  an  centers  to  the  full  depth  of  the 
excavation  as  indicated  on  the  drawing  of  its  respective  location .  The 
line  drill  hole  will  be  drilled  with  equipment  competent  to  maintain  the 
alignment  and  plane  of  the  drilled  hole  pattern  throughout  the  full  depth  of 
the  hole.  Line  drilling  will  be  performed  in  such  a  manner  that  the  faces 
remaining  shall  be  undisturbed  rock,  and  that  the  faces  will  not  project  in¬ 
side  the  excavation  lines  as  shown  cn  the  drawings.  Line  drilling  will  be 
done  at  the  downstream  limits  of  the  shear  key  in  the  stilling  basin  floor, 
at  the  vertical  steps  between  monoliths  as  shown  on  drawing  No.  Q37-U1-40/2 
and  the  downstream  excavation  lines  of  monoliths  6,  7  and- B. 
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PARAGRAPH  6.5  -  Dressing  and  trimming.  Loose,  fractured  cr  projecting  rock 
will  be  removed  from  the  slopes  by  barring  or  air  tooling,  and  the  slopes 
will  be  dressed  to  eliminate  irregularities.  We  as  the  Contractor  will 
-  maintain  the  slopes  and  we  will  scale  loose  rock  from  the  slopes  and  faces 
of  the  excavation  throughout  the  life  of  the  contract. 

PARAGRAPH  7  -  Shoring  and  Sheeting.  Safety  is  foremost  on  this  project 
and  all  attempts  will  be  made  to  protect  our  employees  from  unfinished 
work  and  workmen  from  the  danger  of  caving  and  slides.  If  shoring  and 
sheeting  are  necessary,  it  will  be  installed  in  a  workmanlike  manner,  in 
accordance  with  the  requirements  of  the  Corps  of  Engineers  manual, 

&n  385-11,  Dated  1  April,  1981,  entitled  "SAFETY  AND  HEALTH  REQUIREMENTS 
MANUAL"  and  will  be  placed  in  such  a  way  as  to  afford  ready  inspection  of 
an  arple  clearance  for  permanent  work.  Sheeting  will  be  so  constructed  and 
carried  to  such  depths  as  to  prevent  excess  inflow  of  water  and  intrusion 
of  sand  and  other  materials.  Shoring  and  sheeting  will  not  be  left  in  place 
unless  approval  is  given  by  the  Resident  Engineer.  Details  of  proposed  shor¬ 
ing  and  sheeting  will  be  submitted  to  the  Resident  Engineer  for  approval  in 
accordance  with  Paragraph  "shop  drawings  of  Part  I  -  Special  Provisions. 

If  there  are  any  further  questions,  please  do  not  hesitate  to  contact 
this  office. 

Respectfully  yours, 

Lou  Hutcherson 

Project  Manager 

LH/sh 
cc:  file 
Enc: 
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January  31,  1984 


SUBJECT:  Blasting  Schedule,  Stonewall  Jackson  Lake  Project 
Contract  No.  DACW59-83-C-0053 


J.P.  AT  Co.  &  Wiley  5.  Jackson, 
A  Joint  Venture 
P.0.  Drawer  747 
Weston,  Vest  Virginia  26452 


Gentlemen: 

Tour  proposed  Monolith  Drilling  and  Blasting  Schedule,  submitted  on 
11  January  1984,  for  ay  review  appears  satisfactory,  except  for  the  fol¬ 
lowing  items: 

1.  Foundation  elevations  are  tentative  and  actual  elevation  will  be  -r- 
dete rained  in  the  field. 

2.  In  the  last  three  (3)  feet,  the  production  shot  pattern  must  be  - 
less  than  the  burden  thickness. 

3.  Tentative  line  drilling  locations  are  Indicated  In  red  on  your 
sketch. 

A.  This  schedule  does  not  fulfill  the  contract  requirements  of  Para. 
20-5.1.4,  which  requires  that  twenty  four  (24)  hours  prior  to  drilling  for 
each  blast,  you  shall  submit  for  approval  on  an  approved  form,  the  pertinent 
data  on  the  location,  depth  and  area  of  the  blast;  diameter,  spacing,  depth, 
over-depth,  pattern  and  Inclination  of  blast  holes;  the  type,  strength, 
amount,  distribution  end  powder  factor  for  the  explosives  used  per  hole  and 
.per  blast;  Che  sequence  and  pattern  of  delays;  and  the  description  and  pur¬ 
pose  of  special  methods. 


Sincerely, , 


WILLIAM  F.  WOODBUXH 
Resident  Engineer 
Authorised  Representative 
of  the  Contracting  Officer 


CP: 

ORHCD 

ORHSD 

ORUCD-L 
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WILEY  N.  JACKSON  COMPANY,  JOINT  VENTURE 

P.O.  DRAWER  747 
WESTON.  WV  26452 

1304)  269-3350 


22  February  1984 


Army  Corps  of  Engineers 
P.  0.  Box  608 
Weston,  WV  26452 

ATTENTION:  Mr.  William  F.  Woodbum 
Resident  Engineer 


RE:  Stonewall  Jackson  Lake  Dam 
DACWS  9-83-C-0053 


Gentlemen: 

In  reference  to  Contract  Specification,  Section  2N,  Paragraph  3.7.3, 
Monolith  Faces  and  Paragraph  3.8,  Installation  of  Chain  Link  Fabric,  we  re¬ 
spectfully  submit  an  alternate  Rock  Bolt  Installation  method. 

In  lieu  of  an  expansion  type  rock  bolt  as  indicated  on  sheet  037-U1-19/3 
of  the  contract  drawings  we  propose  the  Dywidag  Threadbar  Bolt  System  with  the 
Celtite  Resin  Cartridges  in  both  areas  as  referenced  above. 

The  diameter  of  the  rock  bolts  will  be  at  least  the  minimum  size  as  stated 
in  the  specifications.  In  addition,  the  vertical  excavation  face  rock  bolts 
will  have  2'-0"  longer  rock  embedment  with  a  minimum  of  five  (5)  Celtite  Resin 
Cartridges.  Also,  we  propose  using  a  minimum  of  two  (2)  Celtite  Cartridges 
for  bolt  anchoring  the  Chain  Link  Fabric. 

All  other  specifications  will  remain  unchanged;  spacing,  testing  and 
procedures . 

This  proposed  change  will  be  at  no  additional  cost  to  the  Government. 

See  enclosed  drawing  on  embedded  rock  bolts.  Also,  we  are  enclosing  in¬ 
formation  an  Dywidag  Bolts  and  on  Celtite  Cartridges. 

If  additional  information  is  required,  please  contact  our  office. 


Respectfully  yours, 


Lou  Hutcherson 
Project  Manager 


LH/sh 

cc:  file 

enc :  as  noted 
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REFERENCE  OR  OFFICE  SYMBOL 


ORHCD-SWJ 


SUBJECT 


Stonewall  Jackson  Lake  Project  -  DACW59-83-C-0053 
Rock  Bolt  Installation  at  Monolith  Faces  and  Chain  Link 
Fabric  Installation _ _ _ _ _ 


*OTHRU  ORHCD-L 

Thr*.  Were?  ~f0 

TO  ORPED  zJ> 


FROM 


ORHCD-SWJ 


DATE  22  February  1984  CMT 
WOODBURN/msl 


1.  Enclosed  for  your  review  is  a  proposal  from  the  dam  contractor  requesting  to  use 
Dyvidag  Threadbar  Bolt  System  with  Celtite  Resin  cartridges  in  lieu  of  expansion  type 
rock  bolts. 


2.  We  successfully  used  Dywidag  anchors  for  the  stabilization  of  the  diversion  channel. 

3.  I  feel  they  will  work  successfully  for  this  application. 


Enclosure 

CF: 

ORHCD-L 

ORHCD 


WILLIAM  F.  W00D3URN 
Resident  Engineer 


ORPED-DM  (22  Feb  84) 
THRU  :(i)  ORPED 


TO: 


:V)  ORPED  Cf*'  f 
^  ORHCD-L  W/J 

{yj  ORHCD-SWJ  ' 


FROM:  ORPED-D 


DATE:  13  Mar  84  CMT  2 
Mr.  Ardine/js/6881 


1.  The  substitution  as  requested  in  paragraph  1  of  CMT  1  is  acceptable.  Table  A 
marked  in  orange  on  sheet  titled  “Rock  Bolts  -  Size,  Depth  of  Holes  and  No.  of 
Celtite  Cartridges’  is  added  in  an  attempt  to  summarize  pertinent  information  con¬ 
tained  within  the  voluminous  inclosures .  The  Contractor  should  evaluate  whether  the 
information  in  Table  A  does  indeed  reflect  his  intentions  and  confirm  and/or  resubmit 
as  required. 


2.  The  statement  that  the  proposed  change  will  be  at  no  additional  cost  to  the 
Government  made  in  the  Contractor’s  cover  letter,  dated  22  February  1984,  appears  to 
be  ambiguous.  The  bid  schedule  Indicates  Item  No.  126,  Rock  Bolts:  Monolith  - 
Excavation  Faces,  is  to  be  paid  at  a  unit  price  per  lineal  foot.  Since  the 
Contractor  has  not  addressed  the  equivalence  of  the  bond  lengths  required  for  each 
system,  has  the  Contractor  accepted  by  inference  that  any  additional  bond  length 
requirements  of  the  substitute  system  would  be  subtracted  from  the  total  installed 
length;  so  in  actuality  there  would  be  no  additional  cost  to  the  Government. 


wd  all  incl 
Added  1  incl 
1 .  Table  A 

(?'.  oP-.i'P 
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REPLACES  00  FORM  **,  WHICH  IS  OBSOLETE. 


ORBCD-SVJ  March  19,  1 984 

SUBJECT:  Rock.  Bolt  Installation  at  .Monolith  Faces  and  Chain  Link  Fabric 
Installation,  Construction  of  Stonewall  Jackson  Lake 
Contract  No.  DACW59-B3-C-0053 


J.F.  Allen  Co.  &  Viley  N.  Jackson, 

A  Joint  Venture 
P.0.  Drawer  747 
Vestoa,  West  Virginia  26452 

Ceatleaan: 

Tour  request  to  substitute  Dyvidag  Spates  with  celtlte  resin  cartridges 
is  acceptable  providing  the  hole  disaster  conforms  with  table  "A"  on  attached 
sketch  and  provided  that  there  is  no  additional  cost  to  the  Goveraaent. 

.Sincerely, 


WILLIAM  1.  WDODBDRB 
Resident  Engineer 
Authorised  Representative 
of  the  Contracting  Officer 

Enclosure 
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"^Tr^T^NY  AND 

WILEY  N.  JACKSON  COMPANY,  JOINT  VENTURE 

P.O.  DRAWER  747 
WESTON.  WV  26452 

29  February  1984 


Army  Corps  of  Engineers 
P.  0.  Box  608 
Weston,  WV  26452 

ATTENTION:  Mr.  William  F.  Woodbum 
Resident  Engineer 

RE:  Stonewall  Jackson  Lake  Dam 
DACW5 9-83-C -0053 
West  Fork  River 
MONOLITH  FOUNDATION  ELEVATION 

Gentlemen: 

In  reference  to  section  2D,  paragraph  5.1.4  of  the  contract  specification, 
it  states  that  blast  holes  other  than  holes  used  for  presplitting  as  herein¬ 
after  specified,  shall  not  be  drilled  to  depths  greater  than  three  feet  above 
the  final  grade.  We  understand  this  to  mean  the  last  three  feet  to  be  drilled, 
shot  and  removed  as  a  unit  just  prior  to  placing  concrete  on  the  founding 
elevation.  If  this  is  the  correct  interpretation,  we  respectfully  propose  an 
alternate  plan. 

The  last  three  feet  above  final  grade  would  still  be  removed  as  speci¬ 
fied.  However,  this  operation  would  immediately  follow  the  major  excavation 
operation  of  each  monolith.  We  would  in  turn  protect  the  final  grade  with  a 
cover  of  4  mil  polyethlene  sheet  plastic  and  6"  of  clean  sand. 

Also,  this  scheme  would  give  you  considerably  more  time  to  evacuate  the 
final  grade  and  it  would  give  both  of  us  more  flexibility  with  the  requirements 
of  the  blasting  criteria,  i.e.  we  cannot  blast  within  200  feet  of  freshly 
placed  structual  concrete  for  seven  days  and  thereafter  not  within  50  feet  of 
structual  concrete.  In  construction  Stage  I  excavation  operations  all  mono¬ 
lith  final  grades  will  be  exposed,  inspected  and  protected  before  concrete  is 
placed  on  any  monolith. 

The  sand  protection  will  be  maintained  moist  and  heavy  and  track  equip¬ 
ment  will  not  be  permitted  within  the  protected  area. 

Also,  this  proposal  will  be  at  no  additional  expense  to  the  Government . 


Respectfully  yours, 

JUu - 

Lou  Hutcherson 
Project  Manager 


LH/sh 
cc:  file 


ORHCD-SVJ 


Hay  8.  1985 


SUBJECT:  Additional  6  Inch  Core  Drilling  In  K-12,  Stonewall  Jackson  Lake 
Contract  Ho.  DACV59-83-C-0053 


J. F.  Allen  Company  and 
Wiley  N.  Jackson.  AJV 
P.0.  Drawer  747 
Weston,  West  Virginia  26452 

Gentlemen: 

This  letter  will  confirm  my  verbal  instructions  given  to  you  on 
07  May  85  to  proceed  immediately  with  the  drilling  of  five,  6  inch  cores 
In  the  upstream  end  of  Monolith  Ho.  12. 

This  request  was  made  to  me  by  Marshall  Fansold  via  Stu  Long  on 
07  May  85. 


Sincerely, 


WILLIAM  T.  WOODBUHH 
Resident  Engineer 
Authorised  Representative 
of  the  Contracting  Officer 


CF: 

OSBCD 
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J.F.  ALIEN  COMPANY  ANL 
WILEY  N.  JACKSON  COMPANY,  JOINT  VENTURE 

■r 

P.O.  DRAWER  747 
WESTON.  WV  26452 

004)  269-5550 

04  September  1 985 


Army  Corps  of  Engineers 
P.  0.  Box  608 
V.'esLon,  WV  26452 

Attn:  Mr.  Wm.  F.  Voodbum 
Resident  Engineer 

'  RE;  Stonewall  Jackson  Lake  Dam 

DACWS  9-83-0 -0053 
REDIVERTING  THE  RIVER  througt 
THE  FLOOD  CONTROL  SLUICES 


Dear  Sir, 

V.«  resDectfully  submit  for  your  review  the  follov.ing  proposal  for  re- 
diverting  the  river  through  the  sluiceways.  The  Stage  II  Concrete  Place¬ 
ment  has  been  placed  on  Monolith  1  to  Monolith  3  to  roadway  elevation. 
Monolith  c  to  Monolith  9  v.lll  also  be  to  roadway  elevation.  Monolith  10 
to  Monolith  15  will  be  completed  to  a  minimum  elevation  of  1055.00. 


All  flood  control  and  quality  control  sluice  gates  and  related  appur¬ 
tenances  vill  be  tested  and  maintained  by  the  permanent  hydraulic  system  and 
in  carol iance  with  Paragraph  8,  Section  5A  and  Paragraph  15,  Section  15A. 

The  flood  control  sluice  maintenance  bulkhead,  bulkhead  guides  and  trash 
racks  v.lll  be  installed  and  tested  in  Monoliths  6,  7  and  8  and  in  compliance 
with  ParaGraph  8,  Section  5A  and  Paragraph  7,  Section  50. 


The  nuality  control  tov.ers  (Monoliths  5  and  9)  v.lll  be  topped  out 
(elevation  1088.00)  prior  to  rediversion.  V.’e  have  not  received  frcm  our 
fabricator  the  trash  racks,  maintenance  bulkheads,  intake  and  hoist  gates 
for  the  water  quality  gates.  However,  these  items  are  scheduled  on  site 
within  the  next  three  months  and  will  be  installed  this  year  in  compliance 
with  Paragraph  8,  Section  5D.  This  activity  v.lll  be  done  in  the  dry  after 
the  diversion  as  tFie  tower  openings  start  at  elevation  1038.00  and  flood 
forecast  above  this  has  a  9  year  frequency  at  this  time  of  year.  Should 
we  have  a  flood  condition  prior  to  the  conpleted  installation  of  this  sys¬ 
tem  we  assure  the  cost  of  clean  133  and  related  costs. 

This  month  the  draft  tube  sluice  guide  and  gate  will  be  installed, 
tested  and  in  compliance  with  Paragraph  8,  Section  5D  of  the  contract  spec¬ 
ifications. 

Prior  to  rediverting  the  river  all  debris  in  and  around  the  cofferdams 
and  stilling  basin  will  be  removed.  The  diversion  channel  Stage  II  will  be 


(1) 


Pace  2 

04  September  1985  'r 

REDIVERTING  RIVER 


plugged  at  Sta.  2+0  to  Sta.  3+0  and  Sta.  5+0  to  Sta.  5+75  (as  shown  on 
the  alternate  Stage  II  Diversion  Channel  Phase  II  Dv.-g.  2  of  5) .  At  this 
point  rediverting  the  river  through  the  sluices  will  proceed. 

T  e  week  of  September  16,  1985  we  are  scheduling  the  removing  of  the 
cofferdams  and  anticipating  it  taking  approximately  two  weeks.  Rediverting 
the  river  will  probably  take  place  the  first  week  of  Ootober. 

Monolith  4  would  then  be  completed  as  rapidly  as  possible,  providing 
that  the  good  weather  holds.  I  remain, 


Respectfully  yours, 

Lou  Hutcherson 
Project  Manager 


LH/sh 
cc:  file 


( R-  2  4 ) 


J.F.  AILEN  COMPANY  AND 
WHEY  N.  JACKSON  COMPANY,  JOINT  VENTURE 

P.O.  DRAWER  747 
WESTON.  WV  26452 
(304)  269-5550 


21  February  1986 


Army  Corps  of  Engineers 
P.  0.  Box  608 
Weston,  WV  26452 

Attn:  Mr.  Wm.  F.  Woodbum 
Resident  Engineer 


RE:  Stonewall  Jackson  Lake  Dam 

DACW59-83C-0053 


Dear  Sir, 

We  hereby  submit  our  proposal  for  the  relocation  of  surface  drilling 
for  the  grout  holes. 

Drilling  would  be  accomplished  in  accordance  with  the  specification 
Section  20  -  B,  Paragraph  7.3  and  with  suggestion  and  comments  discussed 
with  Mr.  Dave  Nugen,  Corps  Engineer  Representative. 

Enclosed  are  i:he  drawings  of  surface  drilling  for  grout  holes  on  the 
right  and  left  abutments. 

Please  advise  us  at  your  earliest  convenience  if  this  scheme  meets 
with  you r  approval.  I  remain, 


Respectfully  yours, 

c.. 


N-— Emilio  Mendqnilla 
'  Resident  Engineer 


EM/sh 

cc:  file 

enc :  as  noted 
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J.F.  ALLEN  COMPANY  AND 
WILEY  N.  JACKSON  COMPANY,  JOINT  VENTURE 

P.O.  DRAWER  747 
WESTON.  WV  26452 

(304)  269-5530 


14  May  1S86 


Army  Corps  of  Engineers 
P.  0.  Box  608 
Weston,  WV  26452 


RE:  Stonewall  Jackson  Lake  Dam 
DACW59-83-C-0053 

Dear  Sir, 

We  hereby  resubmit  our  proposal  for  the  relocation  of  surface 
drilling  for  the  grout  holes. 

Drilling  would  be  accomplished  in  accordance  with  the  specifica¬ 
tion  section  20,  Paragraph  4.3  and  with  suggestion  and  comments  dis¬ 
cussed  with  Mr.  Dave  Nugen,  Corps  Geologist. 

Enclosed  details  and  drawing  of  surface  drilling  adjacent  to 
Monolith  16  and  left  abutment. 

Please  advise  us  at  your  earliest  convenience  if  this  scheme 
meets  with  your  approval.  I  remain. 


I 


Respectfully  yours. 


E.  TOndenilJa 
Field  Engineer 


EM/sbh 
cc:  file 
enc:  as  noted 
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December  30,  1986 

Construction  Division 
Contract  Administration  Branch 

SUBJECT:  Contract  No.  *5*ACW59:T83-Cr0053  L.  Construction 

tone vai I73 ack'sorT" Lake/.  Dan ,  West 
Fork  River,"  West  Virginia 


The  J.  7.  Allen  Company  and 
Kiley  N.  Jackson  Company 
Post  Office  Box  49 
Clarksburg,  West  Virginia  26301 

Gentlemen : 

As  a  result  of  an  inspection  made  in  accordance 
with  Contract  Clauses  of  the  referenced  contract, 
all  work  under  the  referenced  contract  was  found  to 
be  complete  except  for  final  testing  and  correcting 
punch  list  items,  and  is  accepted  for^knetlcia"!* 
<bccupancy  aa  .of  December^! a  ^*X9B£7' 

Sincerely, 


Robert  D.  Brovr.  Ill 
Colonel,  Corps  of  Engineers 
Contracting  Officer 


Copies  Furnished: 


ORHCD-A,  wd 
ORHCD,  wd 
KWBCD-SWJ,  wd 
ORHCD-L,  wd 
ORHOC 
ORHRM-F 
ORPOP 

ORBED  (dupe) 

ORHED-B 

ORHSU 


SHELDON  CD-A 
DEEDS  CD 
EVERSOLE  OC 
MATTHEWS  EA 
JOBE  DD 
BROWN  DE 
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Cs  3  Ho  venter  l'Jtil,  as  a  result  of  cLaerva  t  ici-fl  auring  an  inspection  con¬ 
ducted  tliac  cate  in  coiapany  wi th  KcssrB.  I'cneeiicr  arxi  Canning  (Ci XZli-&) , 
the  possibility  \r*s  discussed  of  adjusting  the  cross  section  of  the 
ups trea«  cofferdaa  to  ell rsinate  the  portion  of  the  dike  shown  on  Drawing 
C371>-CI-19/2  as  being  a  closure  dike  and  the  associated  three-foot  thick 
transition  rone.  This  tone  would  tc  constructed,  instead,  or  lcpervlcus 
fill.  Upon  return  to  tlie  District  office  on  4  .-’ovenner ,  the  stability 
calculation  r^adc  during  die  ucslgn  of  die  cofferaan  were  reviewed.  It 
appeared  iron  this  review  that  the  factor  of  safety  of  the  up6treaa  slope 
of  the  permanent  cofferdaa  nsinr  an  entirely  impervious  na to rial  had  pre¬ 
viously  been  calculated  and  was  1.20,  which  ic  leas  than  the  r squired  1.21. 
however,  this  analysis  hac  teen  cade  assuming  a  rap id-dr suaoua  coon it ion 
involving  complete  saturation  ex'  the  impervious  fill.  This  ia  an  unlikely 
circucetacce  for  a  structure  of  this  type  where  iiigh  river  stages  ic  cuing 
to  saturation  should  be  of  short  duration.  Furthermore,  the  construction 
procedure  utilized  by  the  Contractor  has  been  to  construct  a  iar^e  ana 
substantial  diversion  dike  immediately  npstream  of  the  location  of  the  per- 
icanent  cofferdaa.  In  ciiscuscion  with  Hr.  hood  turn ,  Resident  Engineer,  he 
stated  that  it  was  dis  intent  to  push  ostcrial  free  the  diversion  uiKe  into 
the  space  between  the  diversion  dike  and  the  corf erdac  to  create  a  level 
sera  against  uie  upstream  face  of  the  percaueut  cotfernau.  This  will 
result  In  a  very  substantial  increase  in  ties  stability  of  the  upstxeaa  face 
ox  the  permanent  cofferdaa.  In  view  of  these  two  circumstances  tetding  to 
increase  toe  stability  oi  the  upstream  race  ci  the  permanent  coffcruan, 
hr.  Uooolurn  was  adviced  by  telephone  this  data  that  tic  District  has  no 
objection  to  the  construction  of  that  zone  labeled  as  transition  material 
and  closure  dike  out  oi  in pervious  rill.  Iblc  will  create  an  easier  con¬ 
struction  situation,  ana  should  result  in  a  simplified  piacecenr  procedure 
sui  possibly  a  snail  econcay  of  operation. 


r.AEbhrtLi  .ELLULD 

Chief,  -cotecio:lcni  ;>raucu 

Lardieri  ED 
Eovanic  tD 
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ORPED-G 


5  March  1934 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Trip  Report,  Contract  No.  DACW59-C-33-0053 


I 


i . 

> 


1.  On  27  and  28  February  1984,  an  inspection  was  held  at  the  Stonewall 
Jackson  Lake  Dam  site.  Those  in  attendance  included  Mr.  Pete  Hart 
(DAEN-CWE-SG),  Mr.  Charlie  Canning  (ORDED-G),  Mr.  Pat  Oshel  (ORHCD-I)  and 
Messrs.  Stuart  Long  and  Robert  John  of  the  Pittsburgh  District  Geotechnical 
Branch.  The  major  purposes  of  the  visit  were  to  update  Mr.  Hart  and 
Mr.  Canning  on  progress  at  the  project  and  to  discuss  proposed  founding 
elevations  for  the  right  abutment  monoliths  1  thru  5. 


2.  Following  arrival  at  the  site  on  27  February,  the  group  toured  the  dam 
site  accompanied  by  Mr.  David  Nugen,  Project  Geologist,  and  Mr.  Gordon 
Louden,  Asst  Resident  Engineer.  The  slide  that  has  developed  on  the  left 
abutment  above  the  rock  buttress  continues  to  worsen.  Currently  it  has 
caused  a  large  portion  of  the  gravel  blanket  located  between  the  overburden 
and  the  rock  buttress  to  buckle.  This  particular  area  now  has  the 
appearance  of  being  a  step  leading  down  to  the  horizontal  surface  of  the 
buttress.  The  overall  condition  of  the  left  abutment  was  noted  by  the 
in?  tion  party.  The  slide  is  of  no  immediate  concern  to  the  safety  of 
the  cam  excavation  or  diversion  channel  and  will  continue  to  be  monitored. 


3.  The  excavation  proceeding  on  the  right  abutment  was  also  inspected. 

The  rock  exposed  in  the  retaining  wall  and  turnaround  area  is  a  massive 
sandstone  with  numerous  clay  filled,  nearly  vertical  joints  up  to  three 
inches  wide.  The  overburden  removal  and  blasting  done  in  this  area  exposed 
these  roughly  north-south  trending  joints  spaced  three  feet  apart.  A  large 
backhoe  was  brought  in  to  cry  and  pry  two  large  blocks  apart  at  one  of 
these  joints  but  there  was  no  movement.  Immediately  underlying  this 
sandstone  unit  is  a  weathered  shale  unit  which  breaks  down  rapidly  on 
exposure.  Further  down  the  abutment  overburden  and  rippable  material  were 
being  removed. 

4.  Eleven  of  the  exploratory  borings  being  drilled  to  confirm  proposed 
founding  elevations  have  been  completed.  These  borings  represent  Monoliths 
1  through  9.  All  members  of  the  inspection  group  were  pleased  with  the 
high  quality  and  excellent  recovery  of  the  four-inch  core.  After  inspec¬ 
tion  of  the  core  and  comparison  with  logs  of  previously  drilled  borings, 
agreement  was  reached  on  the  following  founding  elevations  for  Monoliths  1 
through  5: 
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Monolith  1  -  Elevation  1045 
Monolith  2  -  Elevation  1022 
Monolith  3  -  Elevation  995.6 
Monolith  4  -  Elevation  995.6 
Monolith  5  -  Elevation  987.4 

Four  of  the  borings  representing  Monoliths  6  through  9  (Nos.  202,  210,  211, 
212)  were  completed  very  recently  and  the  core  had  not  yet  been  logged  by 
Mr.  Long.  Preliminary  founding  elevations  for  these  monoliths  were  agreed 
on  based  on  a  cursory  examination  of  these  borings,  but  a  final  decision 
was  deferred  pending  a  more  detailed  examination  of  the  core  by  Mr.  Long 
and  Mr .  Oshel . 

5.  At  the  debriefing  meeting  following  the  core  inspection,  there  was  some 
discussion  of  methods  for  protecting  rock  surfaces  in  the  foundation  exca¬ 
vations.  It  was  agreed  that  the  jointed  sandstone  blocks  in  the  retaining 
wall  area  of  the  right  abutment  be  secured  with  horizontal  resin  grouted 
rock  bolts.  These  would  act  as  dowels  and  would  be  left  unstressed  to 
avoid  further  damage  to  the  rock.  The  need  for  quick  application  of  the 
Celtite  protective  coating  on  argillaceous  surfaces  was  emphasized,  and  the 
concept  of  leaving  a  buffer  zone  above  the  coal  in  monoliths  3  and  4  prior 
to  final  blasting  to  foundation  grade  was  discussed. 

Mr.  Hart  and  Mr.  Canning  expressed  their  general  satisfaction  with  the 
progress  of  the  project  to  date,  and  encouraged  the  Huntington  and 
Pittsburgh  District  representatives  to  continue  their  careful  inspections 
as  excavation  proceeds.  The  importance  of  keeping  all  parties  involved  in 
this  project  informed  of  developments  and  consulting  with  one  another  was 
emphasized.  To  date  nothing  unexpected  has  shown  up  as  a  result  of  the 
core  drilling  or  common  excavation. 

&  5 

STUART  B.  LONG 
Chief,  Geology  Section 
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1  Sc* 


IMEML'RPNDuM  FOR  THE  hECQRD 

S-J&JECT  :  Trio  Reoort  .  1  ns  sect  i  or.  of  tne  or,  —  ooina  work  ar 

Stonewall  Jackson  Dam.  ana  cetermine  monolitn  founcation  oraces. 

1.  Or i  37  ar,a  08  Fecnaarv  138**.  tne  uridersiDned  msoectea  tne  on  — 
comD  structural  excavation  and  the  rock  cores  Deing  aril  lea  ov 
tne  coni r act  or. 


i.  Ei->LPS'5§:  The  puroose  of  the  trio  was  to  meet  with  PittSDuron 
ar,a  Hunt  l  not  on  Districts  anc:  Office  of  tne  Chief  personnel  ana  t 
insoect  the  on-going  excavation  and  the  rock  core  saniDies  Deing 
taxer,  for  conformation  of  aesipn  seiectea  founaat  ion  Draaes. 


fit t  enoees : 


i  a ) 

(b) 
i  c> 

( c ) 
i  e ) 
( f ) 

'■  P  5 
(h  ) 


Mr .  St  u  Long.  Geoloaist.  ORPED-G 
Mr.  Robert  J ohn.  Geologist.  GRPED— G 
Mr.  Par  Osnel.  Geoloaist.  ORHCD-i 

Mr.  Bill  Wooaburr,.  Resident  Enoineer.  QRHCD— SUIJ 

Mr.  Gordon  Loud  in.  ftsst.  Resident  Enoineer,  QRHCD-Swj 

Mr.  Dave  Nugen.  Project  Geologist.  GRHCD-SUIJ 

Mr.  Pete  mart.  Seolooist.  OCE 

Mr,  Charles  Catnrtirtg.  Geologist.  DRDED-G 


4.  During  the  review  of  the  Dians  ana 

soeci f i cat  ions,  it  was  agreed  that  additional  core  Dorinos  should 
be  included  in  the  contract  for  conformation  of  the  seiectea 
desion  grades.  P  total  of  18  boring  locations  were  seiectea  ror 

tne  contract:  elever,  (11)  in  ohase  one  ana  sever,  (7)  in  Dhase 

two.  Once  tne  contractor  had  corncleted  phase  one  aril  line.  tne 
above  attendees  would  meet  at  the  site.  review  the  core  samples 
arid  select  the  final  foundation  orades.  See  Pttacnment  1. 


5.  Odservat ions; 


(a)  Or,  the  afternoon  of  87  February  13Bm.  the  Droup  met  with 
dro  lect  dersonnel  for  a  briefing  on  construction  in  oroaress 
and  a  site  insoection.  Tne  site  visit  becian  witn  an  insoect  ior, 
of  the  rock  buttress  on  the  left  abutment.  During  a  previous 
site  visit  ov  the  unders  i  oned  l  r,  November  1383.  a  small  si  ide  had 
aooeared  above  the  rock  buttress.  Pt  this  time  the  mcl inometers 
did  not  indicate  anv  movement.  Durino  tne  time  Detween  tne 

November  1383  visit  and  this  visit.  the  slide  had  become  more 
active.  Several  of  the  inclinometers  had  been  soueerea  shut  ai  a 
death  of  13—  feet.  The  filter  dram  had  been  oushed  uo  several 
feet  ana  a  small  area  downstream  showed  sions  or  movement .  See 
Attachment  1  and  Photooraohs  1  thru  7. 
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,  D,  Tn„  orc-.io  trier,  visited  tne  nnnt  aout„ier,t  ar<a  inspected  tne 
gKcavit  i  r,  ir.  oreoress.  The  contractor  had  excavated  down  t 
r,-,cK  near  tne  too  of  tne  abutment.  hoc*  in  tms  area  is  somewhat 

l.-'.wer  than  oroiected  on  the  drawings.  Also  the  excavation  has 
reveaied  a  series  of  clav  filled  stress  relief  joints  along  tne 
t-D  .-.f  the  aDut  r.ier.t .  See  Attachment  1  and  Photograoh  Nos.  8  tmu 
■;  '  Our i no  tne  inspection.  tne  contractor  attempted. 

,K,;„cce«fullv.  to  scale  down  a  slao  of  rock  containing  a  clav 
filled  joint  witn  a  oacknoe.  See  Pnotooraon  No.  14. 

<c)  After  i nsoect l no  the  right  abutment,  the  arouo  insoected  tne 
ucst  ream  and  downstream  cofferdams  and  the  nooowav.  ^ 

=  r-.-.ncr'ete  flood wav  structure.  however.  tne 

c  ont  r  act  or°  *  su  Dm  i 1 1  ed  i‘vi  orooosal  for  tne  use  or  tnr-ee  concrete 
culverts  which  was  aeoroved  by  Pittsburoh.  The  *** 

government  amounted  to  •Dorox i mat e 1 y  *13*®.®*.  &ee  PnotoQr a on 

Nos.  15  thru  18. 

<d>  On  tne  morn l no  of  February  08.  1084.  tne  grcuo  insoected  tne 

core  samoles  laid  out  by  the  site  personnel.  The 

bor mas  had  been  lopped  and  were  insoected  in  detail  bv  the  or  .  ao 
Bonno  Nos.  8**.  8*1.  817.  518,  815,  £14.  dlo  and  £lc  Boring  ^ 

N,:,s.  '£05.  £10,  and  811  were  in  tne  orocess  or  beino  loooed,  however, 

the  grouo  did  inspect  the  core  making  comparisons  with  the  aoov 
loooed  bor i nos.  See  Photograoh  Nos.  19  thru  84. 


8.  Discussion:. 

Left  Abutment  Slide:  The  inclinometers  indicate  mat  tne 

oeotn  oTslidino  is  around  1 3l  met.  However,  tne  rock  outt*es. 
aooears  to  be  functioning  since  the  gravel  filter  drain  between 
toe  abutment  material  and  tne  rock  buttress  has  been  pushed  uo  o 
to  3  feet  with  no  aooarent  horizontal  movement  of  buttress.  See 
Pnotooraon  nos.  5  and  6.  The  small  slides  downstream  of  tne  r-,c* 
buttress  will  continue  to  move,  however.  it  does  not  aooea 
Dose  a  ma  i or  problem  at  tms  time  (see  Pnotooraon  No.  4). 

(b)  Right  Abutment:  The  stress  relief  joints  filled  with 

coma  'oose  a  safety  oroblem  durmo  tne  construction  1 1  f  e  of  tne 
cam  and  may  reauire  rock  bolts  as  an  aid  in  stabilizing  the 
abutment.  For  oossibie  areas  reouinno  rock  bolts  see  Pnotwov  aon 

No.  1  w. 

<c)  Cofferdams:  '  During  insoection  c.f  the  downstream 

cofferdam"  floodwav  structure.  tne  undersioned  discussed  a, 
recommended  to  oroiect  personnel  that  the  impervious  material 
cof  t  ened  bv  tne  rain.  freezmo  and  thawma.  be  removed  b.ror, 
oiac.no  and  compacting  of  additional  reauired  material  to 

comolete  the  structure. 
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ten  Inspection  of  tne  LSDtriacfcpr  I  s  u  l  e  5at1ipl.es.  -rte, 

di'O'jd  lrisnectefl  ana  comtHrefl  tne  oesion  r c.ifiaot  1  on  graces 
the  new  core  borings.  tentative  graces  were  selected 
const r uct 1 on  exeavat ion. 

Onotoarabh  Nos.  13  thru  £4. 


r  e 

t  n 
f  or 


1  see  Attachment  1  a  rid  representative 
The  following  Chances  were  made  to  date 


fono i l t h 


Des inn  brade 


Tentative  Exeavat  1  on  trade 


1  li?46  1045 

4  1065  1066 

2  337  335.  &t 

4  337  335.  6± 

5  363  367.  4  ± 


Founding  elevations  for  monoliths  6.  7.  6  ana  3  will  be  confirmed 

after  detail  logging  of  borings  606.  610  and  611.  During  tne 

inspection  of  the  aDOve  core  samoles.  it  was  rioted  that  a  shear 
□  lane  was  encountered  near-  elevation  330  (Monolithic  6.  7.  ft  aria 

9/  which  mav  reouire  tne  lowering  of  these  foundations  bv  several 
feet.  Mr.  Stu  Long  (ORPED-G)  will  log  the  core  1 n  detail  and  tnen 
he  and  Mr'.  Pat  Oshel  will  determine  the  founding  elevat  ions  after 
conferring  with  the  Pittsburgh  Structural  Branch. 


7.  Cone  1  us.i  ons.: 


(a)  Core  drilling  and 
progressing  satis£act_o 
s am Dies  are  in 


exeavat 1  on 


of  the  riant  abutment 
very  good 


gfnspect  i 


drilling  at  ores  'erVT"  *1*  ^  esrb*iELilir  1  r  med  tne 

grades  proposed  in  the  design  with  only  minor  changes, 
agreed  bv  the  inspect  ion  party  thar  the  snear  zone  area 
be  examined  in  detail  to  insure  that  the  Diane  does  not 


within  the  stilling  basin  Oefor* 
determined  in  Monoliths  6,  7.  8  and 


the  founding  graces 


are 

and 

Contract 
round  1 ng 
1 1  was 
snou 1 d 
day  light 
are 


3. 


(b)  Left  abutment  slide  area  at  present  does  not  aopear  to 
oresent  a  problem  to  the  first  chase  construction  or  safetv. 
However,  it  is  recommended  that  horizontal  control  points 
located  on  the  rock  buttress  be  closely  monitored  for  anv 
movement.  (See  Pnotograoh  No.  7> . 

(c)  Stress  relief  joints  in  the  right  abutment  should  oe 
cleaned  off  and  insoected  to  determine  if  rock,  anchors  are  needed 
for  rock  slope  stability  during  construction. 

6.  Future  Actions  by  the  B_i  strict;. 

(a)  Pro i|st  ifesident  Engineer  needs . to  have  toe  contractor  reac 
and  recordVawv  movements  of  the  rock  buttress  control  points. 
Tne  read  iiriae^shO'U  1  d  be  reported  to  OR-ED-G. 
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lb)  Clay  filled  loints  1  r,  the  right  abutment  should  be 
cleared  off  and  examined  by  Project  arid  District  oersonnel  fi  r 
doss  idle  rock  bolt  i ns t a  2 1  at  1  on, 

(c)  Pittsburgh  District  (ORPED-G)  will  notify  the  Division 
(CiRDtD-6)  when  core  drilling  has  been  comoieted  and  schedule 
a  meeting  at  the  site  for  core  saruoie  insoection  and  grade 
select  ion. 


3.  The  undersigned 
P 1 1 1  sbur oh /Hunt l no  ton 
efforts  and^-ecn?oev'al 
□  i;od site  v^sf 


ex prese__b_i3  aopreciation  t 
_  _  -  -* - '  f,:,n  the: 


would  like  to 

_ ,*  r  ecrT-  -Loers^ririe  1 

*iramvr'  mak  ino  this  a  very  informative 


a  no 


Division  Geologist  ED-G 
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MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dan  Trip  Report,  Contract  No.  DACW59-C-83-0053 


1.  On  7  March  1984,  Stuart  Long,  Chief  of  the  Geology  Section,  Robert  John, 
Geologist,  and  Sam  Smith,  Engineer  in  Training,  all  of  the  Pittsburgh 
District  Geotechnical  Branch,  visited  the  Stonewall  Jackson  Dam  site  to 
check  the  field  logs  of  borings  being  drilled  to  confirm  design  foundation 
elevations.  Borings  202,  210,  211  and  212,  representing  Monoliths  6,  7,  8, 
and  9,  were  logged.  (See  attached  location  map.)  The  borings  representing 
Monoliths  1  through  5  had  previously  been  checked  as  noted  in  the  5  March 
1984  Memo  on  the  same  subject. 

2.  The  ORPED-G  group  was  met  at  the  site  by  Pat  Oshel  of  the  Huntington 
District  Construction  Division  and  David  Nugen,  the  Project  Geologist  com¬ 
piling  the  field  logs.  The  following  foundation  elevations  were  agreed 
upon: 


Monolith  6  -  Elevation  987.4 
Monolith  7  -  Elevation  935.0 
Monolith  8  -  Elevation  985.0 
Monolith  9  -  Elevation  985.0 

Only  Monolith  6  represents  a  change  from  the  original  design  -  the  foun¬ 
dation  has  been  lowered  1.6  feet  from  the  proposed  foundation  elevation  of 
989.0.  This  enables  the  foundations  of  Monoliths  5  and  6  to  be  kept  at  the 
sane  elevation  and  eliminates  the  need  for  a  vertical  step. 

All  four  of  the  borings  logged  had  a  soft  to  moderately  hard,  slicken^sided 
and  broken  claystone  zone  at  approximately  elevation  989.  While  this  is 
above  final  foundation  grade  for  the  monoliths,  it  may  become  important  in 
terms  of  the  passive  resistance  of  the  stilling  basin  foundation. 

Additional  exploratory  borings  in  the  stilling  basin  area  will  be  necessary 
to  determine  if  this  zone  daylights  immediately  downstream  of  the  end  sill. 

3.  The  cores  from  holes  209  (downstream  left  corner  of  Monolith  10)  and 
207  (downstream  left  corner  of  Monolith  12)  were  also  available  for  inspec¬ 
tion.  The  drillers  had  just  moved  from  207  that  morning.  Time  constraints 
precluded  a  detailed  examination  of  these  borings,  but  problems  were  noted 
in  both  holes  that  will  require  further  detailed  investigation. 

4.  The  bottom  of  the  hole  207  was  terminated  at  elevation  980,  ten  feet 
below  the  proposed  foundation  of  Monolith  12.  A  soft  clay  gouge  zone  with 
claystone  breccia  is  present  from  elevation  987.4  to  984.3  and  below  this 
is  a  sandstone  unit  featuring  high  angle  diagonal  fractures  and  shards  of 
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sandstone  in  a  soft  clay  matrix  to  elevation  980.  Evidence  of  this  gou 
zone  can  be  found  in  the  logs  of  neighboring  borings.  To  better  determ 
the  extent  of  this  feature,  modifications  to  the  drilling  program  were 
agreed  on  by  Messrs.  Long,  Oshel,  and  William  Woodbum,  Resident  Engine 
First,  the  drillers  are  to  move  back  onto  hole  207  and  continue  coring 
elevation  970.  Second,  two  holes  (218  and  219)  are  to  be  added  to  the 
drilling  program  at  the  locations  shown  on  the  map.  The  first  hole  is 
be  at  the  upstream  end  of  Monolith  13  landward  of  the  diversion  channel 
and  the  second  is  to  be  located  50  feet  downstream  of  the  downstream  en 
Monolith  12  in  line  with  the  Monolith  12-13  joint.  These  two  holes  are 
also  to  be  drilled  to  elevation  970.  The  gouge  zone  found  in  hole  207 
makes  it  imperative  that  hole  208  be  drilled  in  its  original  location, 
which  is  along  the  center  line  of  the  diversion  channel.  This  drilling 
will  have  to  be  completed  after  second  stage  diversion  is  made. 

5.  Before  returning  to  Pittsburgh,  the  procedure  for  installing  horizo 
rock  bolts  in  vertical  faces  was  clarified.  The  Contractor  proposes  us 
resin  grouted  rock  bolts  rather  than  the  mechanically  anchored  bolts  li 
in  the  specifications.  It  was  agreed  that  the  depth  to  which  these  wil 
installed  will  be  determined  in  the  field,  based  on  the  joint  pattern  a 
condition  of  the  rock. 


STUART  B.  LONG 
Chief,  Geology  Section 
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MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-C-83-0053 


1.  Stuart  Long,  Chief  of  the  Geology  Section,  and  Robert  John,  Geologist, 
from  the  Pittsburgh  District  Geotechnical  Branch  visited  the  Stonewall 
Jackson  Lake  Dam  site  on  14  and  15  March  1984  to  assess  the  progress  of 
excavation  and  check  the  logs  of  borings  being  drilled  to  confirm  final 
foundation  elevations  of  the  monoliths.  Mr.  Pat  Oshel  of  ORHCD-I  met  us  al 
the  project.  Meetings  during  two  similar  trips  made  within  the  last  month 
had  produced  agreement  on  the  final  foundations  for  Monoliths  1  through  9 
in  the  first  stage  cofferdam,  based  on  examination  of  borings  200  through 
202  and  210  through  217.  (See  memos  on  same  subject  dated  5  March  and 

15  March  1984.)  The  borings  logged  on  this  trip  were  203,  206,  207  and  20? 
representing  an  area  on  the  left  abutment  including  monoliths  10  through  14 
This  is  shown  on  the  attached  location  map. 

2.  As  noted  in  the  memo  of  15  March  1984,  a  cursory  examination  of  Hole 
207  done  during  the  last  trip  showed  a  brecciated  and  gouged  zone  from 

986.4  (incorrectly  indicated  as  987.4  in  the  memo)  to  what  was  then  the 
bottom  of  the  hole  at  980.0.  As  requested,  the  drillers  subsequently  movec 
back  onto  the  hole  and  deepened  It,  the  final  bottom  of  hole  elevation 
being  971.4.  The  detailed  log  of  this  boring  Indicates  this  zone  consists 
of  a  soft,  broken,  dark  gray  daystone  from  986.4  to  983.7  overlying  a 
highly  fractured  and  sheared,  fine  grained,  moderately  hard  sandstone  from 
983.7  to  980.0.  There  is  very  little  competent  rock  In  the  upper  daystone 
unit  -  for  the  most  part  the  daystone  exists  as  brecciated  fragments  in  a 
soft,  gray  clay  matrix.  The  sandstone  unit  exists  as  sheared  fragments  of 
the  parent  material,  occasionally  suspended  in  a  clay  matrix  (at  devatlom 

982.4  and  981.3).  A  1.2*  core  loss  was  present  in  the  run  going  through 
this  sandstone  and  was  assigned  elevation  981.2  to  980.0.  The  additional 
drilling  requested  in  this  hole  indicates  the  gouged,  brecciated  zone  endec 
at  elevation  980.  The  remainder  of  the  boring  was  a  series  of  moderately 
hard  siltstones  and  shales. 

3.  Boring  209  at  the  downstream  left  corner  of  Monolith  10  contained  the 
same  thin  daystone  zone  at  approximate  elevation  990  that  has  appeared  in 
other  borings.  This  unit  is  soft,  highly  factured  and  sllckensided  and 
contains  some  evidence  of  gouge.  It  is  above  the  proposed  Monolith  10 
foundation  elevation  of  987.0.  A  reddish  brown,  sllckensided  indurated 
clay  which  is  a  marker  bed  in  the  area  was  found  at  the  bottom  of  this 
hole,  from  971.4  to  970.0. 
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4.  Borings  203  and  206,  at  the  upstream  and  downstream  ends  of  the 
Monolith  13-14  joint  respectively,  contained  primarily  sandstone  with  zones 
of  claystone  and  siltstone.  A  founding  elevation  of  1027  is  being  con¬ 
sidered  for  Monolith  14.  The  sandstone  below  this  elevation  in  Hole  206  is 
in  excellent  condition  while  in  Hole  203  there  are  some  high  angle  to  ver¬ 
tical  joints  with  rust  staining  that  will  require  treatment.  It  is 
apparent  that  the  vertical  step  between  Monoliths  13  and  14  will  be  pri¬ 
marily  this  sandstone  although  the  final  elevation  of  the  Monolith  13  foun¬ 
dation  has  not  been  determined. 

3.  Drilling  had  not  yet  begun  on  borings  218  and  219,  which  have  been 
added  to  the  drilling  program  to  better  determine  the  extent  and  charac¬ 
teristics  of  the  gouge  and  breccia  zone  found  in  Hole  207.  It  was  decided 
by  Messrs.  Long  and  Oshel  that  Hole  218  would  be  moved  upstream  2S'  to  a 
location  25'  downstream  of  the  corner  of  Monolith  12.  There  had  been  some 
concern  that  the  seam  would  daylight  within  the  original  50'  and  the 
desired  Information  would  not  be  obtained.  In  Hole  219  core  shall  be 
retained  from  elevation  1023  to  970,  while  in  Hole  218  core  la  to  be 
retained  from  the  top  of  rock  down  to  elevation  970.  The  final  location  of 
Hole  219  is  on  the  axis  of  the  dam  2.5'  landward  of  the  Monoliths  12-13 
joint  to  allow  for  working  room  along  the  diversion  channel. 

6.  As  mentioned  in  the  15  Mar  84  memo,  the  conditions  found  in  Hole  207 
make  it  imperative  that  Hole  208  be  drilled  at  its  planned  location. 

Messrs.  Long  and  Oshel  agreed  that  it  would  be  desirable  to  drill  this  hole 
now  and  get  the  information  as  soon  as  possible,  rather  than  waiting  until 
the  second  stage  diversion  is  made.  A  platform  across  the  diversion  channel 
will  be  needed  and  it  is  recommended  that  6”  casing  be  drilled  securely  and 
grouted  into  the  bottom  of  the  channel  prior  to  drilling.  Mr.  H&mrlc, 
field  engineer  at  the  project,  agreed  to  work  out  the  details  with  the 
contractor.  The  difficulty  of  drilling  this  hole  over  water  will  result  in 
a  possible  change  to  the  contract,  however,  the  value  and  timeliness  of  the 
data  justifies  the  added  expense. 

7.  Mr.  Long  decided  that  adding  two  holes  at  the  downstream  end  of  the 
stilling  basin,  to  be  numbered  220  and  221,  would  be  required  (see  attached 
location  map).  They  will  be  drilled  at  approximately  Stations  3+30  and  3+94 
at  a  distance  5'  downstream  of  the  line  drilled  face  of  the  end  sill.  Their 
purpose  is  to  determine  if  the  0.5'  thick  claystone  seam  at  approximate 
elevations  ranging  from  987.5  to  990.0  in  holes  209  through  213  daylights 
downstream  of  the  dam  or  remains  at  a  fairly  constant  elevation.  These  two 
holes  are  to  be  core  drilled  from  the  top  of  rock  to  elevation  980.0. 

8.  The  installation  of  rock  bolts  along  the  outside  perimeter  of  Monolith  I 
excavation  was  observed.  Two  rows  of  vertical  bolts  were  being  installed 

on  5'  centers  and  stressed  to  50  kips  and  short  bolts  on  2'  centers  were 
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being  installed  vertically  and  horizontally  to  anchor  the  wire  mesh  protec¬ 
tion.  Some  of  the  long  bolts  could  not  be  stressed  to  the  full  50  kips, 
especially  in  shaly/indurated  clay  areas.  It  was  proposed  by  Messrs.  Long 
and  Oshel  that,  from  now  on,  the  horizontal  bolts  should  be  installed  more 
selectively  on  nonvertical  excavations.  There  may  be  trouble  with  the 
drilling  for  the  surface  grouting  to  be  done  to  the  right  of  Monolith  1  due 
to  the  presence  of  the  horizontal  bolts  already  Installed. 

9.  Mr.  William  Woodbum,  Resident  Engineer,  joined  the  group  while 
inspecting  the  dam  excavation  for  a  discussion  of  conditions  in  the  area  of 
the  right  abutment  concrete  tie-in  and  service  road.  Firm  rock  apparently 
drops  more  quickly  than  originally  thought  and  it  would  seem  that  portions 
of  the  road  will  be  founded  on  overburden  rather  than  rock  if  built  as  it 
was  designed.  Messrs.  Woodbum  and  Hamric  would  like  to  have  this  service 
road  realigned,  possibly  using  the  current  alignment  of  the  contractor's 
access  road.  This  proposal  is  to  be  reviewed  by  those  who  designed  the 
road. 

10.  Final  foundation  elevations  for  Monoliths  10  through  16  in  the  second 
stage  cofferdam  will  be  determined  after  completion  of  the  drilling  program 
and  analysis  of  the  orientation  and  characteristics  of  the  gouge  and  brec¬ 
cia  zone  found  in  Boring  207  and  others. 

11.  The  next  inspection  is  scheduled  for  the  week  of  26  Ma~ch  1984. 


2  Incl 
as 


STUART  B.  LONG 
Chief,  Geology  Section 
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1.  Reference  Memoranda  on  same  subject,  dated  5,  15,  and  23  March  1984. 

2.  Stuart  Long,  Chief  of  the  Geology  Section,  and  Robert  John,  Geologist, 
from  the  Pittsburgh  District  Geotechnical  Branch  visited  the  Stonorall 
Jackson  Lake  Dam  site  on  27  and  28  March  1984  to  assess  the  progress  of 
excavation  and  check  the  logs  of  four-inch  borings  being  drilled  to  conflrs 
final  foundation  elevations.  As  before,  Pat  Oshel  of  ORHCD-I  met  us  at  ttu 
project.  The  borings  logged  on  this  trip  were  219,  220,  and  221. 

2.  In  order  to  take  advantage  of  the  good  weather  on  the  27th,  the  group 
Inspected  the  right  abutment  excavation  shortly  after  their  arrival. 
Presplitting  and  production  blasting  for  Monolith  1  excavation  has  been 
completed  to  within  approximately  one  foot  of  final  foundation  grade.  The 
downstream  end  of  the  right  side  of  Monolith  2  has  also  been  presplit  to 
this  level.  The  rode  faces  exposed  indicate  a  good  blasting  program 
yielding  entirely  satisfactory  results.  The  chain  link  protective  fabric 
required  by  the  contract  was  being  installed  on  the  right  side  of 
Monolith  1  when  we  wre  there.  Two  workers  located  on  an  enclosed  platform 
suspended  from  a  crane  were  assisting  in  the  installation. 

3.  As  mentioned  in  the  memo  of  23  March  1984,  borings  220  and  221  ware 
added  to  the  drilling  program  at  the  downstream  end  of  the  stilling  basin, 
five  feet  downstream  of  the  end  sill.  These  borings  were  added  to  deter¬ 
mine  the  orientation  of  a  soft,  slickensided  clays  tone  sema  up  to  0.5-foot 
thick  relative  to  dam  and  stilling  basin  foundation  elevations.  There  had 
been  some  concern  chat  this  seam  would  daylight  just  downstream  of  the  dam, 
but  these  borings  confirm  that  it  remains  at  a  fairly  constant  elevation 
throughout  the  spillway  and  stilling  basin  areas,  ranging  from  987.0  to 
990.0.  Competent  rock  units  He  on  both  sides  of  this  clays  tone  unit,  and 
the  daystone  seems  to  pose  no  threat  to  stability.  It  is  expected  that 
the  final  foundation  of  the  stilling  basin  will  be  close  to  the  originally 
planned  998.0.  Design  engineers  will  be  consulted  as  to  whether  they  would 
prefer  lowering  the  foundation  of  the  end  sill  key  from  992.0  to  below  the 
clays tone  seam. 

4.  Role  219  was  one  of  the  borings  added  to  the  drilling  program  to 
better  determine  the  extent  of  the  gouge  and  breccia  tone  found  in 
boring  207  from  elevation  986.4  to  980.0.  Hole  219  is  approximately 

75  feet  upstream  of  Hole  207,  both  being  located  on  the  landward  edge  of 
Monolith  12  (see  attached  location  map).  Hols  219  was  cored  from  elevatioi 
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1023.3  to  970.0  and  showed  no  evidence  of  the  same  type  of  gouge  and  brec¬ 
cia  that  was  found  in  207.  However,  there  was  a  gouge  zone  at  the  very 
bottom  of  the  hole  from  970.3  to  970.0  in  an  indurated  clay  unit.  An 
interesting  discovery  in  Hole  219  was  the  presence  of  grout  in  a  broken  up 
portion  of  a  claystone  unit  from  elevation  991.4  to  990.9. 

3.  Hole  218  was  still  being  drilled  at  the  time  of  the  visit.  Apparently 
there  was  some  misunderstanding  as  to  its  location,  and  it  was  laid  out 
23  feet  downstream  of  Hole  207,  rather  than  23  feet  downstream  of  the 
corner  of  Monolith  12  as  it  was  supposed  to  be.  This  location  places  it 
approximately  17  feet  downstream  of  the  corner  of  the  monolith.  This 
boring  will  be  logged  on  the  next  visit  to  the  dam  site. 

6.  The  Contractor  has  excavated  work  areas  in  the  left  abutment  at  the 
locations  of  Holes  204  and  205,  but  as  yet  these  holes  have  not  been 
started.  Unless  bad  material  is  found  at  the  bottom  of  the  hole,  they  are 
to  be  drilled  to  the  depths  originally  Indicated. 

7.  William  Woodburn,  Resident  Engineer;  William  Hamrlc,  Field  Engineer; 
and  David  Nugen,  Project  Geologist,  joined  the  group  for  discussions  on 
founding  elevations  and  excavation  procedures.  The  first  topic  discussed 
was  the  stilling  basin  excsvation.  Lina  drilling  at  the  downstream  toe  of 
the  spillway  monoliths  is  being  done  at  the  present  time.  The  current 
level  of  excavation  in  the  slab  area  Is  not  far  from  final  proposed  foun¬ 
dation  grade.  Mr.  Woodburn  proposed  that  this  area  be  cleaned  up  and  then 
covered  with  a  few  feet  of  shot  rock  so  that  the  stilling  basin  foundation 
will  be  protected  while  construction  machinery  is  passing  over  it. 
Presplitting  of  the  stilling  basin  slab  itself  is  not  envisioned;  it  is 
assumed  only  ripping  equipment  will  be  necessary.  The  foundations  for  the 
training  walls  will  require  prespllttlng,  however,  and  this  should  be  done 
before  the  area  is  covered  with  the  shot  rock.  After  checking  the  logs  of 
pertinent  borings,  Mr.  Long  and  Mr.  Oshal  agreed  on  founding  elevations  of 
996.8  for  Monoliths  20,  21,  and  22  of  the  left  training  wall  and  997.3  for 
Monoliths  17,  18,  and  19  of  the  right  training  wall.  The  final  elevation 
of  the  key  at  the  end  sill  of  the  stilling  basin  will  be  determined  after  a 
discussion  with  Design  Branch. 

8.  The  distinction  between  preliminary  and  final  foundation  cleanup  and 
inspection  was  discussed.  It  was  agreed  that  preliminary  claaitip  would  be 
dona  without  air  or  water  jets  over  the  entire  foundation  when  the  expected 
grade  is  reached.  Following  inspection  for  major  defects,  the  foundation 
would  be  covered  with  plastic  and  sand  as  previously  agreed  on.  Whan  the 
Contractor  is  ready  to  pour  concrete,  the  sand  and  plastic  would  be  removed 
sol  the  final  foundation  cleanup  with  air  and  water  jets,  picks,  brooms, 
etc.  would  be  performed.  This  inspection  would  be  ouch  more  detailed  than 
that  done  for  the  preliminary  inspection.  It  is  intended  that  foundation 
cleanup  would  be  paid  for  only  once  since  the  cost  of  preliminary  foun¬ 
dation  cleanup  is  Included  in  the  contract  price  for  overlying  excavation. 


(R-47) 


ORPED-G  5  April  1984 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-83-C-0053 


9.  The  epoxy  coating  specified  in  the  contract  to  protect  argillaceous 
surfaces  in  the  excavation  is  being  applied  on  a  trial  basis  on  the  lard- 
ward  side  of  Monolith  1  excavation.  The  material  being  used  is 
Celtlte  42—51  Hl-Seal  epoxy  resin  emulsion,  a  water  based  msterlal  with 
30Z  solids.  The  chain  link  fabric  is  being  installed  at  such  a  rate  that 
the  coating  must  be  applied  through  it.  No  immediate  problems  are  evident 
with  this  procedure,  but  its  effectiveness  will  be  monitored.  The  other 
faces  of  the  excavation  are  not  being  covered -at  the-present  time  due  to 
water  running  over  them. 

10.  The  next  visit  is  scheduled  for  the  week  of  9  April  1984. 


1  Incl  STUART  B.  LONG 

as  Chief,  Geology  Section 

CE* 

,  6 RPED 
U  ORPED-G 
ORPED-O 
ORHCD-I 

Resident  Engr,  Stonewall  Jackson  Lake 
ATTN:  ORHCD-Uaison 


(R-48) 


ORPED-G 


19  April  1984 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-C-83-0053 


1.  Reference  Memoranda  on  same  subject,  dated  S,  15,  and  23  March  and 
5  April  1984. 

2.  Stuart  Long,  Chief  of  the  Geology  Section,  and  Robert  John,  Geologist, 
from  the  Pittsburgh  District  Geotechnical  Branch  visited  the  Stonewall 
Jackson  Lake  Dam  site  on  10  and  11  April  1984  to  inspect  the  progress  of 
excavation  and  to  check  the  logs  of  four-inch  borings  being  drilled  to  con¬ 
firm  final  foundation  elevations.  As  before,  Pat  Oshel  of  ORHCD-I  met  us 
at  the  project.  The  borings  logged  on  this  trip  were  204,  208,  and  218. 
(See  attached  location  map). 


3.  Because  of  apparent  discrepancies,  a  survey  crew  was  brought  in  to 
determine  the  exact  locations  of  Holes  207  and  218  relative  to  the  axis  of 
the  dam.  As  drilled,  hole  207  is  65  feet  downstream  of  the  axis  and  hole  218 
is  85  feet  downstream  of  the  axis.  The  original  layout  placed  these  holes 

70  feet  and  105  feet  downstream  of  the  axis,  respectively;  but  a  misunder¬ 
standing  resulted  in  Hole  218  being  offset  from  hole  207  rather  than  the 
corner  of  the  monolith.  Neither  hole  208  nor  218  showed  evidence  of  the 
thick  gouge  and  breccia  zone  found  in  Hole  207  from  elev  986.3  to  980.0. 

4.  Based  on  available  boring  data,  Mr.  Long  and  Mr.  Oshel  tentatively 
agreed  on  the  following  foundation  elevations: 


Monolith  10 
Monolith  11 
Monolith  14 
Monolith  15 


Elev  987.0 
Elev  987.0 
Elev  1027.0 
Elev  1039.7 


The  upstream  end  of  monolith  11  may  require  some  special  treatment  due  to 
the  presence  of  a  clay  and  breccia  zone  found  in  boring  59  from  elevation 
988.4  to  986.0.  Founding  elevations  for  Monoliths  12  and  13  were  discussed 
but  no  decision  was  made.  This  area  is  probably  the  most  geologically 
complicated  area  at  the  site  with  frequent  discontinuous  shear  zones  and 
soft  areas.  A  more  detailed  study  of  this  area  will  he  required  before 
final  decisions  on  foundation  elevations  can  be  made. 
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5.  Ftoa  t&s-ifcfr>'alratm*nt ,  the  group  observed  rock  bleating  on  the  right 
abutment  lh  tHf1  area  of  Monolith  2*  The  Contractor  followed  all  the 
required  safety  precautions  and  Che  shot  itself  was  properly  executed. 

6.  The  second  day  of  Che  visit  Included  Inspections  of  the  left  and  right 
abutments  and  the  area  Inside  the  first  stage  cofferdaa.  Recent  spring 
rains  have  Increased  the  sliding  problem  on  the  left  abutment.  The  slides 
In  the  sloping  areas  above  the  rock  buttress  continue  to  worsen,  and  the 
buckling  of  the  gravel  blanket  has  progressed  to  the  point  that  there  is  an 
approximate  5  foot  scarp  between  the  horizontal  surface  of  the  buttress 
the  overburden  above  It.  Inspection  of  the  left  abutment  area  above  and 
dovnstreaa  of  the  buttress  indicates  the  possible  start  of  other  slides 
with  recent  ground  separations  evident  along  a  line  roughly  parallel  to  and 
above  the  dirt  road  leading  up  behind  the  top  of  the  slope  above  the 
buttress.  The  dovnstreaa  extent  of  the  potential  slide  area  Is  approxi¬ 
mately  Station  19+00,  near  the  upstream  end  of  the  paved  section  of  the 
access  road.  Many  areas  within  this  zone  are  saturated  and  show  fresh 
tension  cracks  and  numerous  new  seeps.  Conditions  on  this  abutment  should 
be  monitored  frequently  In  the  coming  months. 

7.  Work  is  progressing  well  within  the  first  stage  cofferdaa  in  the  area 

of  the  former  river  bed.  Excavation  by  earth-novlng  equipment  la  con¬ 
tinuing  and  the  coal  is  being  stockpiled  and  removed  to  the  approved 

disposal  area.  The  left  side  of  this  area,  a  rock  face  corresponding  to 

the  right  side  of  the  diversion  channel,  is  geologically  complicated  with 
many  small  scale  folds  and  crushed  areas  present  In  the  clays tone  and 
slltstone  units  between  the  sandstone  at  the  top  of  the  cut  and  the  coal  at 
the  bottom.  A  survey  crew  at  the  site  provided  elevation  readings  on  the 
top  of  coal  at  Intervals  along  this  face.  In  the  diversion  channel  Itself 
there  is  evidence  of  cracking  of  the  gunlte,  and  on  the  left  side  high 

water  has  caused  some  erosion  of  the  indurated  clay  above  the  gunlte. 

8.  On  the  right  abutment,  Monolith  I  excavation  Is  nearly  complete.  The 
Contractor  had  crews  cleaning  up  the  foundation  with  water  jets  and  shovels, 
after  which  Mr.  Long  and  Mr.  Oshel  conducted  a  preliminary  Inspection  of 
the  surface.  The  landward  side  of  the  monolith  and  Che  comers  will  have 

to  be  lowered  approximately  lV2  to  8et  below  the  red  indurated  clay  and 

into  the  underlying  silty  sandstone.  There  is  a  thin  clay  seam  separating 
these  two  units  and  the  foundation  must  be  below  this  seam.  Aside  from  the 
need  for  minor  excavation  and  the  presence  of  loose  and  drummy  rock  in  some 
places  the  foundation  appeared  good.  High  angle,  rust-stalnad  joints 
running  parallel  to  the  valley  are  fairly  common  In  this  part  of  the  abut¬ 
ment,  and  their  traces  can  be  seen  in  the  side  walls  as  well  as  the  floor 
of  the  excavation.  These  joints  may  require  some  dental  treatment  prior  to 
final  foundation  approval.  It  was  recommended  that  the  Celtite  protective 
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covering  be  applied  soon  to  the  argillaceous  surfaces  due  to  the  reduced 
quantity  of  water  running  down  the  aides  of  the  excavation  now. 


9.  Of  the  exploratory  borings,  only  No.  205  remains  to  be  drilled.  The 
next  visit  is  planned  after  this  hole  is  completed. 


i  Incl  STUART  B.  LONG 

as  Chief,  Geology  Section 


ORPED-G 
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1.  Reference  Memoranda  on  same  subject  dated  5,  15,  and  23  March  and 
5  and  19  April  1984. 

2.  Stuart  Long,  Chief  of  the  Geology  Section,  and  Robert  John,  Geologist, 
from  the  Pittsburgh  District  Geotechnical  Branch  visited  the  Stonewall 
Jackson  Lake  Dam  site  on  2  and  3  May  1984. 

3.  On  2  May  the  dam  site  was  the  location  of  a  meeting  of  the  Allegheny- 
Ohio  Chapter  of  the  Association  of  Engineering  Geologists  and  the  American 
Institute  of  Petroleum  Geologists.  The  meeting  was  coordinated  by  Pat  Oshel, 
ORHCD-I.  The  group  of  approximately  40  heard  a  presentation  on  the  overall 
project  by  Mr.  Bill  Woodbum,  Resident  Engineer,  followed  by  a  talk  dealing 
specifically  with  the  geology  of  the  Weston  area  and  the  dam  site  presented 
by  Mr.  Long.  The  group  then  toured  the  site.  At  this  time  the  foundation 
for  Monolith  2  had  been  excavated  approximately  to  grade  and  significant 
progress  had  been  made  in  the  area  of  the  spillway  monoliths  in  the  former 
river  bed,  in  addition  to  progress  mentioned  in  previous  memos.  Group  mem¬ 
bers  seemed  very  appreciative  of  the  opportunity  to  view  foundation  prep¬ 
aration  procedures  for  a  concrete  gravity  structure. 

4.  Preliminary  foundation  inspection  of  the  Monolith  2  foundation  was  con¬ 
ducted  on  3  May  by  Messrs.  Long,  Oshel,  Hamrlc  (Field  Engineer  at  the 
Project),  and  representatives  of  the  Contractor.  This  monolith  will  be 
founded  in  a  moderately  hard  sandy  slltstona.  There  are  some  high  angle 
joints  and  shears  that  can  be  traced  down  the  side  walls  and  across  the 
floor  of  the  monolith,  similar  to  those  noted  in  Monolith  1.  (See  attached 
drawing)  These  joints  trend  approximately  N  29*  E  and  are  especially  prev¬ 
alent  on  the  rlverward  side  of  the  monolith.  Workers  were  cleaning  off 

the  foundation  with  water  jets  and  much  of  the  rust  stained  and  broken 
material  within  these  joints  was  being  removed.  This  leaves  an  Irregular 
surface  on  the  rlverward  side  that  will  require  treatment  with  dental 
concrete.  In  addition,  Mr.  Long  proposed  the  installation  of  inclined  rock 
bolts  along  the  top  of  the  Monolith  2/3  vertical  cut  to  stabilize  the  face 
against  any  possible  weakness  caused  by  the  jointing. 

5.  Two  ungrouted  six-inch  core  borings  were  found  in  the  upstream  right 
corner  of  the  monolith  floor.  One  of  these  is  presumably  Boring  65, 
drilled  in  1972.  This  boring  should  Vve  been  located  in  Monolith  1.  The 
field  book  for  this  hole  shows  a  grout  take  of  only  three  begs,  indicating 
a  blockage  of  some  sort  occurred  near  the  top  of  the  hole  and  it  was  never 
fully  grouted.  It  is  not  known  why  there  are  two  borings  within  six  feet 
of  each  other.  The  Contractor  has  been  directed  to  grout  both  of  these 
borings. 
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6.  Excavation  within  the  cofferdams  for  the  spillway  monoliths  is  pro¬ 
ceeding  well.  The  line  drilling  done  at  the  downstrean  toe  of  these  mono¬ 
liths  looks  excellent.  Monolith  9  has  been  drilled  and  blasted  to  grade, 
but  the  area  is  still  covered  with  the  blasted  rock.  Drilling  and  blasting 
are  proceeding  toward  the  right  abutment.  Water  is  entering  the  Monolith  9 
area  from  two  locations  at  the  base  of  the  coal,  which  has  been  shotcreted. 
The  source  of  the  water  is  from  the  diversion  channel.  At  the  present  time 
the  one  pump  is  adequate  to  remove  this  seepage. 

7.  The  core  from  hole  205  was  examined  by  Mr.  Long  to  confirm  the  project 
geologist's  logging.  This  was  the  final  boring  drilled  under  the  contract 
drilling  program  and  represents  the  foundation  in  the  downstream  left 
corner  of  Monolith  16.  (See  attached  location  map)  Nothing  unusual  or 
unexpected  was  encountered  and  the  log  corresponds  very  wmll  with  the  log 
of  Boring  56  at  the  upstream  center  of  the  monolith.  Based  on  these  two 
borings  Mr.  Long  and  Mr.  Oshel  tentatively  agreed  to  raise  the  foundation 
elevation  two  feet  from  1058  to  1060  near  the  top  of  a  silty  sandstone  unit. 
Beginning  approximately  at  elevation  1056.5  is  a  moderately  hard,  compact, 
red  claystone  unit  approximately  seven  feet  thick. 

8.  At  a  meeting  prior  to  returning  to  Pittsburgh,  Mr.  Hamric  raised 
questions  about  the  location  of  the  grout  aipples  in  the  gallery.  With  the 
exception  of  the  abutment  fans,  the  grout  holes  are  to  be  drilled  20* 
upstream  and  20*  toward  the  abutment  from  the  gutter  of  the  drainage 
gallery.  Mr.  Hamric  pointed  out  that  at  their  designed  location  six  inches 
from  the  upstream  face  of  the  gutter,  it  will  be  physically  impossible  to 
drill  some  of  the  holes  due  to  the  height  of  the  downstream  wall  of  the 
gutter,  which  reaches  a  maximum  depth  of  20  Inches  in  Monolith  8.  Mr.  Hamric 
suggested  moving  the  center  of  the  grout  holes  to  a  position  two  Inches 

from  the  upstream  wall  rather  than  six  Inches.  Subsequent  recalculations 
in  the  Geotechnical  Branch  indicate  this  would  alleviate  the  problem.  To 
attain  the  desired  inclination,  the  holes  should  be  drilled  downward  at  a 
27*  20'  angle  from  vertical  along  a  plane  45*  from  the  downstream  face 
of  the  gutter.  With  the  center  of  the  hole  two  Inches  from  the  upstream 
wall,  the  holes  can  be  drilled  so  long  as  the  gutter  is  lass  than  23  Inches 
deep.  Mr.  Hamric  also  suggested  that  the  collars  be  set  at  least  1/2  Inch 
below  the  gutter  floor  to  prevent  staining. 

2  loci  STUART  LONG 

as  Chief,  Geology  Section 
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1*  Marshall  fsusold  (£0-G),  Charles  Stevenson  (KD-S5),  And  John  Crlhsr 
(Lli-lSi)  visited  Che  Stonewall  Jackson  Hctj  on  16  Xty  1SR4.  The  purpose*, 
besides  that  of  a  Mineral  progress  inspection,  ware  to  inspect  the  con¬ 
dition  of  tbe  One  Access  P.oad,  assets  the  state  of  the  landslide  above  the 
left  abetnent,  and  review  procedure*  for  bringing  the  concrete  batch  plant 
to  operational  status.  Personnel  at  the  site  participntlcp,  in  the  vicit 
activities  in  whole  or  iu  part  were  till  ‘•©odturo  (Resident  engineer). 

Red  KearicV.,  Rodney  Toung  (all  OtulCT^-SSJ) ,  and  Tat  Oshnl  and  Milt  Christensen 
(both  CanCO-I).  Photos  taken  are  attached. 

2.  The  Han  Accra  a  a  Coed  was  walked.  ConnidaraMe  coil  fines  bad  been  depos¬ 
ited.  bp  vehicular  traffic  on  the  surface  of  the  aggregate  hate  course  over 
the  yrvce.Jinq  winter.  Shallow  cent  nits  »>ere  -iu;  nt  six  locations  to 
determine  Cue  depth  of  contamination.  This  depth  appeared  to  reach  a  nati¬ 
on*  of  1-1/2“,  and  was  *ore  typically  1/4".  Several  apparent  deficiencies 
were  also  noted.  Auons  these  were  that  the  required  re novel  aad  replace— 
newt  of  i-re-eviotic*  paving  between  Station  -1+16  end  approximate 

Station  3+00  had  not  been  accoaplishad,  and  chat  required  guardrail  between 
Station  -1+00  and  approximate  Station  0+C3  had  not  been  Installed.  Toe 
Project  personnel  were  realnded  of  the  DF,  OSPEC— G,  subjects  Slcuaiaouv 
Paving  -  Deo  Access  load,  dated  1  Itecenber  1983,  and  tha  Pittsburgh 
liatrict'r.  iesire  to  have  the  road  paved  without  any  further  delay  oat 
emphasised.  iecauee  of  Che  base  course  contamination  discussed  above,  a 
result  of  the  prise  coctractor  for  che  access  road  being  unable  to  coaplete 
the  work  In  the  fell  of  1983,  it  will  now  be  necessary  to  scrip  and  waste 
the  upper  2.Q"  of  existing  hate  course.  After  saeb  removal,  tbe  exist  lag 
base  course  should  be  scarified  Co  a  depth  of  3",  the  removed  2“  replaced 
with  nrw  material,  and  the  whole  recoapacted  according  to  specif icat loos 
prior  to  proceeding  with  asphalt  paving.  It  was  noted  that  the  prime 
contractor  had  been  released  several  sonths  ago,  but  no  flaal  Inspection 
had  been  held* 

3.  Tee  left  abut sent  landslide  and  rock  buttress  ware  walked.  Tbe  hill  or 
rear  tide  of  the  Wt  tress  had  heca  partially  heaved  up  by  the  pressure  of 
the  soil  it  retained,  but  oo  Indication  of  dlsolacemeet  of  the  buttress  as 
a  whole  was  observed.  Numerous  slide  scarps  were  observed  both  in  the 
*raded  slope  above  tbe  buttree*  -rtd  ir*  tfre  undisturbed  slope  above  sod  to 
the  northwest  of  the  graded  slope,  'ater  was  observed  seeping  fro*  several 
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r.cirui  iir-trlbetcd  about  the  affected  area,  although  the  gucocity  was 
retorted  t«  I4tc  j.'crczr-cr;  in  the  t«o  wetcji  since  Mr*  Stevenson  :--aj  nrc- 
vioacly  ebaur vrd  It.  “nr  extent  of  sildin*  At  the  highest  point  an  U*e 
hill  ««i  about  43  feut  'ovchill  froo  the  sll^nnent  of  »  cosncrcisl  power 
line,  hue  vac  about  nidway  between  surpertiog  poire*  So  threat  to  the 
power  line  1*  anticipated  for  too  rcsoinoer  of  this  rear  at  least*  ilthoajh 
there  are  numerous  cracks  end  scarps  in  the  upper  portion  of  the  elide  la 
the  v  abraded  are  a,  these  narrow  sad  disappear  «•  one  progresses  down  the 
slope*  ’••’here  the  slide  area  la  crossed  b?  the  lest  50  feet  or  so  of  access 
road  s  shallow  cut  alone  which  intersects  Che  bedrock-overburden  coo- 

tact  chows  m  lnritcaf  iono  of  rnveaenr  except  for  a  snail  slouch  believed  to 
Ve  cnreluted  to  the  aah»r  nove^ent*  The  slide  1*  not  expected  to  develop 
significant  further  .voveaent  durinc  this  construction  season,  although  an 
cr.cv.i4 11  y  vet  suauer  coutn  react' vat 2  it.  Keneelal  censures  car  include 
Installation  of  a  systes  of  subsurface  drainage  end  nlnor  eroding  to  close 
cracks  and  scarps*  Such  wore  cannot  be  initiated  until  latr  satmer  after 
appreciable  natural  dtyln*  has  occurred*  The  decision  as  to  whether  nr  not 
to  ir.plrrsent  such  r-ea^nres  nay  be  delayed  at  least  until  July  or  possibly 
even  until  the  second  construction  season  no  the  dao* 

4,  The  coffnrdaoa  appeared  in  generally  satisfactory  condition,  except 
that,  although  over  five  noaths  had  elapsed  sine*  their  effective  comple¬ 
tion,  era  slush  grouting  of  the  surface  stone  attll  had  not  been 
accoc.pl ishec*  Tt  was  noted  that  a  clear  low  area  bad  been  created  in  the 
crest  of  Cm  upstreau  cafferdaw  to  i»er?>it  vehicle  access  cross  it*  The 
cofferdao  foundation*  appeared  exceptionally  dry,  with  niainal  seepage 
ante  ring  al*n.-»  a  horizontal  seat*  about  tore*  feet  below  top  of  roc*  below 
the  npccrecn  cofferda**,  ro  corps/. a  was  noted  entering  through  the  overawr— 
den  foundation  of  the  rl;;htaand  portion  of  tbo  apstreae  cofferdam*  Host  of 
such  infiltration  as  was  occurring  was  entering  along  the  base  of  the  coal 
some  sc  the  bedrock,  block  between  the  Phaae  I  dsn  excavation  sad  the  diver¬ 
sion  channel*  Total  pulping  discharge  free  the  excavation  was  rooghty 
judged  as  about  ICO  J?M« 

5*  ercavatloo  for  the  rfaa  itself  was  well  underway*  Pt  witnessed  hw 
final  shot  o«  >ionollth  7*  ^nly  moollth*  5  and  4  have  not  been  shot  to 
^radc*  Hass  excavation  for  Phase  I  of  the  dan  nay  be  couplet*  by  H  May, 
•>nly  the  foundations  for  Monoliths  I  and  2  have  bed  preliminary  cleaning 
and  opfir«'v*l  *»  wf  this  date,  Mass  excavation  for  the  stilling  nasin  wee 
likewise  couplet*,  with  cleanup  in  vrogrrse*  fnusdstJoes  for  lnltiol  :*mo- 
liths  of  the  training  veils  are  <vrpecr.e-J  to  he  ready  for  fieal  approval 
Jurist  the  vest  oi  20  ray.  Tho  concrete  hatch  pl*ot  status  was  revieuet*. 

A  general  a-aks  ‘Wo  ar.4  adjust  ner.t  of  rho  plant  is  proceeding*  *h*  <raleJ* 
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operating  jerforaancw  was  being  checked  •‘urino  oar  visit.  re r it t  stock- 
ntlos  on  nice  consisted  only  of  ramies  scored  of«*  the  concrete  pale 
recently  ;-ourc<*.  for  itor of  fro^uction  nn;;rerjtc9.  All  sis*  -redacion* 
were  represented*  Oa  the  baais  of  viBual  exaal  nation  of  ths  material  pres¬ 
ent,  an  Impression  uoa  forced  that  the  percentage  of  f let. /rlongotcr  par¬ 
ticles  nsr  exceed  allowable  Units  in  the  3"  and  1—1/2"  Max  piles*  A  iecpls 
will  he  cccnred  froa  production  ntockpiles  at  the  quarry  by  Ceoteclvnlcsl 
branch  uer9ontK>.l  ur.  the  next  opportunity,  and  sent  te  CADL  for  s  "count", 

‘tr.  -’on-dburn  stated  that  three  wells  ■;.id  been  -^rilled  for  concrete  nixing 
water,  but  that  one  had  evidently  collansnd.  The  Contractor’s  intention  t» 
to  use  the  remaining  well*  for  reserve  supply  srJ  to  obtain  both  rixini;  and 
washing  water  froa  a  lnree  diaxeter  gravel— packet*  veil  at  the  river’s  edge* 
The  icc  plant  is  «o v  functional, 

6,  The  require sent*  for  concrete  tenting  prior  to  dec  larln?.  tho  batch 
plant  operational  for  production  -era  reviewed*  Toe  requirements  of  the 
Specification  Sections  3010*3  and  3016.2.11  concerning  j1  xlng,  tests  were 
noted  and  the  Intention  of  t**c  Pittsburgh  District  that  they  be  fulfilled 
was  eophaslred.  Also  specifically  noted  was  the  required  seven  day  delay 
subsequent  to  completion  of  operability  tost  In?. ,  aed  the  necessity  of 
oatainiac  cylinders  for  a  seveo— day  record  break.  -Ml  OItttC.D  personnel 
objected  to  these  requirements  very  cspkatlcally,  but  agreed  to  coaply  sub¬ 
ject  to  conversations  with  ORD* 


TAKStULL  r.V^SOO 

Chief,  Geotechnical  Srancb 
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MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-C-83-0053 


1.  Reference  Memoranda  on  same  subject  dated  S,  IS,  and  23  March,  S  and 
19  April  and  11  May  1984. 

2.  Stuart  Long,  Chief  of  the  Geology  Section,  and  Robert  John,  Geologist, 
from  the  Pittsburgh  District  Geotechnical  Branch  visited  the  Stonewall 
Jackson  Lake  Dam  site  on  24  and  25  May  1984  for  the  primary  purpose  of 
inspecting  monolith  foundations  at  the  site. 

3.  Preliminary  foundation  inspections  had  previously  been  conducted  for 
Monoliths  1  and  2.  At  the  time  of  this  visit,  Monoliths  3  through  9  had 
been  shot  to  grade  but  were  not  sufficiently  cleaned  to  allow  for  a  prelim¬ 
inary  inspection.  The  floor  of  Monolith  3  was  partially  covered  with  water 
entering  through  the  coal  seam  exposed  approximately  oua  to  two  feat  above 
foundation  grade.  A  similar  situation  was  found  in  Monoliths  7,  8,  and  9 
due  to  water  entering  the  excavation  from  below  the  coal  in  the  rock  block 
adjacent  to  the  diversion  channel.  The  siltiness  of  the  foundation  rocks 
promotes  a  tendency  to  crumble  whan  exposed  to  watting  and  drying  cycles  so 
it  is  recommended  that  once  preliminary  inspections  are  performed  tha  sur¬ 
faces  be  protected  as  soon  as  possible.  Thera  is  to  be  an  approximately 
two  -foot  high  vertical  step  between  Monoliths  6  and  7,  but  it  appears  this 
surface  is  quite  Irregular  and  tha  step  may  have  to  be  specially  formed  for 
a  "plug"  pour. 

4.  The  Contractor  has  excavated  and  graded  overburden  materials  on  the 
left  abutment  below  the  rock  buttress.  This  exposed  a  thick  Indurated  clay 
seam  in  the  newly  excavated  slope  below  the  base  of  tha  rock  buttress. 

While  this  condition  seems  to  pose  no  threat  to  the  stability  of  the 
buttress  at  the  present  time,  examination  of  material  on  the  slope  indi¬ 
cates  that  the  indurated  clay  deteriorates  rapidly  when  exposed.  Mr.  Long 
requested  that  this  indurated  clay  unit  be  shotcretad  soon  to  prevent  it 
from  weathering  beck  into  the  hillside,  which  would  endanger  the  stability 
of  the  rock  buttress. 

5.  It  was  also  recommended  that  tha  Redstone  Coal  exposed  by  tha  Monolith  3 
excavation  be  given  additional  protective  coatings.  This  coal  is  up  to 
five  feet  thick  in  places.  The  three  sides  of  the  excavation  have  already 
been  coeted  once  with  tha  Celtlte  42-51  Hl-Seal  Epoxy  Resin  and  Emulsion 
and  Mr.  Long  racoamended  that  they  be  coatea  two  more  times. 
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6.  The  Contractor  intends  to  place  the  first  concrete  at  the  project  in 
Monolith  21  of  the  left  training  wall.  Concrete  testing  of  sample  batches 
is  required  prior  to  declaring  the  batch  plant  operational  and  at  the  time 
of  the  visit  these  tests  were  being  conducted  by  personnel  of  the 
Huntington  District  and  Charles  Stevenson  of  this  office.  We  observed  the 
Contractor  constructing  the  form  work  for  Monolith  21  and  Monolith  22  in 
addition  to  examining  the  foundation  of  Monolith  21  in  its  current  state 
prior  to  final  foundation  clean-up.  The  foundation  appears  to  be  in 
generally  good  condition  in  a  sandy  slltstone  unit  but  will  require  removal 
of  some  drumny  rock  and  loose  pieces.  A  portion  of  the  left  end  of  the 
shear  key  has  been  excavated  and  the  results  are  good.  The  key  extends 
approximately  six  feet  within  the  framework  being  set  up  for  Monolith  22 
and  will  eventually  extend  across  the  width  of  the  stilling  basin  into 
Monolith  19  of  the  right  training  wall. 

7.  Additional  trips  are  planned  for  viewing  preliminary  or  final  foun¬ 
dation  clean-ups. 


STUART  LONG 

Chief,  Geology  Section 
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MEMORANDUM  FOR  THE  RECORD 

Subject:  Trip  Report,  Stonewall  Jackson  Daw  Safety  Meeting, 

Inspection  of  Foundations  and  Concrete  Aggregate 
Source . 

1.  On  30  May  thru  1  June  1984,  the  undersigned  inspected 

Monoliths  3,  4,  5,  6.  7,  8  and  9  foundations  and  the  J.F.  Allen 

Quarry.  See  Attachment  1  for  Agenda. 

2.  Purpose: 

(a)  attend  Dam  Safety  meeting 

(b)  inspection  of  Phase  I  foundations  of  Monoliths  3-9 

(c)  examine  Phase  II  core  boring  samples 

(d)  inspect  J.F.  Allen  Quarry 

3.  Attendees: 

(a>  For  Dam  Safety  meeting  attendees  see  Attachment  2. 

(b)  The  following  attendees  continued  inspection  of  the 
foundations  and  core  samples  on  31  May. 

Mr.  Stu  Long,  Chief  of  Geology,  ORPED-GG 

Mr.  Pat  Oshel,  Geologist,  ORHCD-I 

Mr.  Bill  Woodburn,  Resident  Engineer,  ORHCD-SWJ 

Mr.  David  Nugen,  Project  Geologist,  ORHCD-SWJ 

Mr.  Red  Hamric,  Chief  of  Inspection,  ORHCD-SWJ 

4.  Background:  During  the  visit  of  27  and  28  February  1984,  the 
undersigned  inspected  the  core  samples,  drilled  by  the 

i  contractor , to  select  founding  grades  for  construction  of  Phase  I 

monoliths  1  through  9.  (Reference  MFR,  14  March  1984).  The 

purpose  of  this  trip  was  to  inspect  the  uncovered  foundation  rock 

and  the  J.F.  Allen  quarry. 

I  5.  Observations: 

(a)  On  the  morning  of  30  May,  Dam  Safety  group  arrived 
at  the  resident's  office  for  a  briefing  before  proceeding  to  the 
site.  Upon  completion  of  the  briefing  the  group  Inspected 
the  site.  Monoliths  3  through  9  have  been  excavated  to  near 
>  foundation  grade  and  the  contractor  was  beginning  foundation 

preparation  in  Monolith  9.  During  the  inspection  it  was  noted 
that  a  bedding  plane  at  the  founding  elevation  of  monolith  7  and 
approximately  1.5  to  2  feet  below  Monoliths  5  and  6  appeared  to 
be  open.  See  photograph  1.  If  this  proved  to  be  the  case  both 

Monoliths  5  and  &  would  have  to  be  lowered.  Also  a  shear  zone 

1  was  quite  evident  at  approximately  elevation  989  in  the 
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downstream  wall  of  Monoliths  5  through  9.  See  photographs  2,  3 

and  4.  This  shear  zone  had  been  noted  in  borings  210.  211,  212 

during  the  27  and  28  February  inspection.  During  the  February 
visit  it  was  decided  to  drill  two  additional  borings  in  the 
spillway  to  determine  the  attitude  of  the  shear  plane.  These 
borings  indicated  that  the  plane  had  a  very  slight  dip  downstream 
and  did  not  daylight  in  the  spillway  area.  See  photographs 
10  and  11.  This  shear  plane  is  also  under  Monoliths  4  which  ia 
founded  at  elevation  995.6.  The  rock  behind  most  of  this 
monolith  from  elevation  995.6  to  approximately  1010  had  been 
removed  thus  making  a  surface  founding  monolith.  See  photograph 
12.  The  party  inspected  the  near  vertical  rock  cuts  in  Monoliths 
2  and  3.  See  photographs  13,  14  and  IS.  Photograph  15  may 
explain  why  correlation  of  the  coal  seam  was  difficult  in  some  of 
the  areas  during  design. 

<b)  After  lunch  the  group  discussed  the  inundation  and 
warning  plans,  filling  plan  and  the  site  inspection.  Mr. 
Armstrong  (ORDED)  expressed  concerns  on  the  atsbllity  of  Monolith 
4  since  it  will  be  founded  above  the  shear  zone  and  the 
downstreaa  rock  behind  it  had  been  removed.  Mr.  John  Gribar 

(ORPED-DM)  stated  that  stability  analysis  had  been  run  at  the 
concrete/rock  contact  and  the  downstream  rock  was  not  needed. 
Also  since  the  shear  zone  located  some  eight  (8)  feet  below  the 
founding  elevation  dips  slightly  downstream,  the  deep  seated 
stability  analyses  also  proved  stable.  However,  Mr.  Gribar 
stated  that  he  would  check  the  calculations  and  phone  Mr.  Long  on 
31  May  1984.  The  undersigned  stated  that  the  existing  core 
boring  samples  would  be  reviewed  to  determine  the  D/S  attitude  at 
the  shear  zone  and  the  condition  of  the  bedding  plane  under 
Monoliths  5  and  6.  Based  on  these  findings  and  Mr.  Gribar'a 
telephone  call,  a  decision  would  be  made  on  the  founding 
elevations  of  Monoliths  4,  5  and  6.  The  Das  Safety  meeting  was 

then  adjourned. 

(c)  On  May  31,  1984,  the  undersigned  met  with  Mr.  Long  (ORPED 
GG),  Mr.  Oshel  (ORHCD-I)  and  Mr.  Nugen  (ORCDC-SWJ)  to  examine 
core  samples  from  borings  behind  Monoliths  4,  5,  6,  7  and  8  and 
the  borings  in  Phase  II  construction.  The  following  are  the 
results  of  the  examination  of  borings  located  downstreaa  of 
Monoliths  4  through  9.  For  locations,  see  Attachment  3. 


Boring-  No. 

Monolith  No. 

Founding  EL. 

5hear  Zone 

Photo 

210 

9 

985 

989* 

5 

211 

7 

985 

989* 

667 

212 

56.6 

987.5 

989* 

220 

End  Sill 

996.86.992 

986* 

10618 

221 

End  Sill 

996.86992 

987.6 

11 

•101 

4 

995.6 

987.2 

-- 

*  96 

4  &  5 

995.6  &  987.5 

986  s 

-- 

•Note  reviewed  boring  log  only. 
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Based  on  the  above  borings  and  exposures  in  the  excavation,  it  u 
determined  that  the  shear  zone  dips  slightly  downstream  toward 
the  right  abutment.  The  6  to  9  feet  of  rock  above  the  zone 
appears  to  be  competent.  See  Photographs  2,  3,  5,  8,  10,  11  and 

18. 

(d)  Core  samples  from  boring  201,  214,  213,  212  and  211  war 

examined  to  check  condition  of  the  bedding  plane  under  Monolith  5 

&  6,  since  it  appeared  to  be  open  at  the  joint  between  Monoliths 
6  and  7.  See  Photograph  1.  The  bedding  plane  indicated  no 
weathering,  soft  material  or  openings.  See  Attachment  3  for 
boring  locations. 

(e)  Borings  in  the  second  phase  contract  were  examined  by 
the  group.  These  borings  were  drilled  by  the  contractor  to 
confirm  the  selected  design  grades.  Several  borings  in  Monoliths 
13,  14,  IS  and  16  encountered  shear  zones  indurated  clay  beds  and 
stress  relief  joints.  To  check  the  rock  conditions  downstream  of 
Monoliths  12  and  13  Boring  No.  218  was  drilled.  See  photographs 
19  through  28.  As  of  this  date  final  grades  have  not  been 
established . 

<f)  June  1,  1984,  the  undersigned  accompanied  Mr.  Hugenberg 
(ORDED-G)  and  Mr.  Stevenson  (ORHED-G)  for  an  inspection  of  J.F. 
Allen  quarry. 

6.  Discussion: 

(a)  Monolith  4:  Mr.  Gribar  <0RPED-DM>  telephoned  Mr.  Long 

(ORPED-GG)  the  afternoon  of  31  May  1984  and  informed  him  that 
Monolith  4  had  been  analyzed  at  the  concrete/rock  contact  without 
any  passive  resistance  wedge  and  was  found  to  be  stable.  Also 
the  deep  seated  sliding  analysis  along  the  shear  zone  (Elevation 
989*)  was  stable. 

(b)  Mr.  Gribar  also  stated  that  the  analyses  of  the 
concrete/rock  contacts  for  Monoliths  5  and  6  using  no  passive 
resistance  wedge  were  stable. 

<c>  Upon  returning  to  the  Division  office  on  Monday  4  June 
1984,  the  undersigned  discussed  the  shear  zone  with  Mr.  Gaddie 
and  Mr.  Ray  (ORDED-T).  Mr.  Ray  expressed  concern  that  if  a 
powerhouse  was  later  constructed  the  foundation  could  possibly  go 
below  the  shear  zone  causing  Monolith  4  to  become  unstable. 
Since  the  contractor  was  preparing  to  place  concrete  in  Monolith 
9  and  to  avoid  delays,  it  was  decided  to  telephone  Mr.  Gribar  for 
information  on  what  criterion  was  used  to  analyzed  the  shear 
zone.  Mr.  Gribar  was  reached  at  the  site  the  afternoon  of  5 
June  and  he  reconfirmed  that  the  sliding  analysis  of  the  shear 
zone  proved  stable  using  the  passive  wedge  of  siltstone  above  the 
plane.  Mr.  Gaddie  informed  Mr.  Gribar  of  our  concerns  about  the 
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stability  of  Monolith  4  if,  in  the  future,  a  powerhouse  became  a 
reality.  Mr.  ilribar  stated  that  it  would  be  the  proposing 
private  sector's  responsibility  to  take  the  necessary  steps  to 
assure  the  integrity  of  the  dam.  Mr.  Gaddie  and  the  undersigned 
concurred . 

7.  Conclusions: 

<a)  Based  on  the  sliding  stability  analyses, :  the  core 

borings  and  the  rock  wall  behind  Monoliths  5,  6,  7,  8  and  9, 

Monolith  4  will  remain  at  the  present  founding  grade  (Elevation 
995.6).  Any  future  powerhouse  construction  will  have  to  consider 
the  shear  zone. 

<b>  After  reviewing  the  borings  and  the  sliding  analysis 

results  given  to  Mr.  Long  by  Mr.  Gribar  ,  Monoliths  5  £.  6  will 

remain  at  the  present  founding  elevation  of  987.5. 

(c)  Borings  in  Phase  II  construction  revealed  several  shear 
zones,  stress  relief  joints  and  indurated  clay  beds.  The  above 
data  needs  to  be  compiled  and  studied  before  selecting  the  final 
grades . 

8.  Future  Actions: 


(a)  Once  the  Pittsburgh  District  compiles  the  data,  a 
meeting  including  structural  and  geotechnical  members  of  ORPED, 
ORDED,  OCE  and  ORHCD  should  be  scheduled  in  August  1984  for  the 
purpose  of  reviewing  the  foundation  grades  selected  by  the 
District.  Reference  paragraph  7<c>. 


<b)  The  resident  office  should  continue  to  protect  exposed 
rock  walls  and  foundations.  Detail  foundation  mapping  and 
ihotoorafahv  should  be  kept  up  to  date.  _ _ 


9.  The  undersigned  would  like  to  express  his  appreciation  to 
Pittsburgh/Huntington  Districts  and  Project  personnel  for  their 
efforts  and  cooperation  in  making  this  a  very  informative  and 
productive  site  visit.  Also,  he  commends  the  project  personnel 
on  the  control  blasting  of  the  vertical  rock  walls. 


CfUL  4. 

CHARLES  G.  CANNING 
Division  Geologist 


CF:  ORDCO 

ORDED-T 
ORPED-G 
ORHCD- I 
ORHCD-SWJ 
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-.VaD  LIBERTY  AVSIiJE 
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.i.  i : 


Stonewall  Jic'-son  Has  Trip  2cport,  <"onrract  'n.  bAC..'59-C-33-'vJ53 


1.  •''n  3:  1  *..4  Stuart  Lor.,;,  Jblef  oi  the  ^eulogy  Section,  An.-*  ::ars;’*ll 

^aus-uld,  CMef  of  the  Geotechnical  Branch,  of  the.  Pittsburgh  District 
attended  the  division  L'ao.  Safety  CoeattU'e  scetln«*  at  tne  Stor.awall  Jackson 
ban  site.  Tiie  comalttce  was  given  brletlsjjt  on  the  geological  and  foun¬ 
dation  conditions  uncovered  at  the  cite  and  the  Instrumentation  propone J 
for  the  dan.  following  the  aectinp,  the  ^roup  inspected  the  flrat  eta/* 
coretraction. 

2.  On  11  '"-ay  1534  Charle*  Canning,  Division  Geologist,  and  Mcavr*.  Loss 
and  Oshvl  (OP.UCt— I)  Inspected  the  foundation  excavation  of  dtooolitbs  5 
through  9  which  were  within  irteites  of  being  at  grade.  The  occurrence  at 
the  downstream  vertical  face  of  a  soft  clay  shale /indurated  elsy  teas 
approximately  lVl  to  I  foot  shove  the  final  grade  of  Hoaolltba  5  and  6  was 
cnreiullv  investigated.  Jt  mss  decided  to  discus*  the  need  for  additional 
embedment  vlth  ir.  John  Crlbar,  Chief,  structural  rnglocerloa  Section, 

Ueal^n  Grand..  Specifically,  he  was  asked  If  the  design  analysis  Usd 
counted  on  any  downstream  passive  resistance  Ip  order  to  aeet  tbe  stability 
criteria.  He  responded  that  neither  Hoaol 1th  5  nor  t  regalrod  a  downstreae 
"dicier"  Mnck  and,  therefore,  the  proxlnity  of  this  soft  sea»  would  not 
pose  any  eroMnms. 

3.  5r.  Canal nv  Ued  none  concern  over  an  apparent  bedding  plane  at  the 
vertical  step  between  rioaolitb*  6  and  7.  The  line  drilling  at  tha  step  did 
not  prodace  it#  neat  line  desired  and  gave  a  very  irregular  step.  A  special 
pLur  pour  at  the  Kenolltb  6-7  joist  will  be  required.  It  was  decided  to 
rnvieu  tbe  four-inch  core  at  the  Hit*  to  determine  if,  in  fact,  tbarc  pay 
bsvs  been  a  bedding  plane  at  elevation  935.  Borings  2J3,  212,  and  211  were 
exerloaa  and  It  was  eonflrwwd  that  there  Is  oo  budding  piano.  Tbe  Resident 
engineer  told  that  the  foundation  elevation  for  iiooulltus  5  and  6  would 
not  hsvs  tu  be  changed. 

4.  If-ere  waz  also  some  concern  expressed  by  -ir.  Arostrcog,  Chief, 

ent laecrln;-,  GfvUlos,  r>ROt  ©n  tbe  previous  day  about  the  unfavorable  <.rten— 
t at  1  on  ef  stress  relief  frnctvrsc  In  M.onollth  6.  Mr.  Critmr  was  also  osWsd 
If  any  'fownstreas  ewbedrjent  was  counted  on  for  an  adequate  safety  factor. 

\r.  vrlbar  confirmed  that  no  passive  resistance  was  required. 
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J..‘  ::  tc.:'“v<ll  J,*r'.;sor»  '  7rl;.  rr  ;nrt  ,  .'-t-irarl  >o.  I,-''  5‘— c-  1 t-  j.  S3 

3.  '  rpvJow  or  t2,e  rT.^loralury  bo  r  ls.tr  Grille!  to  conflro  -leva- 

tious  for  1  >  thro  lb  *’*s  ron*uct«i'  -7  "et-srs.  Connie;,  Loop, 

v»':-l ,  JifliJ  r'OVt  inijcs,  rro  lect  T(:,-  feliown-'  f  ouo.i 3C  iyn  dev*— 

t Ions  wore  n'ried  unjn: 

‘'osdlth  1<»  Llr»  9-7.0 

Vaaollth  11  r.lev  9S7.0 

•ouclU-  li  He*  lC-27.i- 

’Soneiltn  15  f.lev  1C\3“.7 

•  r.i.olltb  jf.  Ov  lOfoV- 

faati-litir  lonr  !or  lonollths  1 7.  and  13  were  Jiicuitci!,  bnt  no  decision 

w.?s  mchc"!  until  farther  isslxti  ead  stu’t  of  the  ares  Is  and*, 

6,  It  Is  firtiooK*.j  to  c->n.luct  chose  ctwilet  'taring  the  uect  two  aoatfas  on.1* 
then  to  have  a  aertlR*  with  #*cte  t'att  (OCc)  ard  .'lories  Canning  In  August 
tc  tt^ree  00  the  foundation  el«vjCion«  of  -to-ioll taj  12  in  d  1J. 
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I*  Stuart  Lcn’  and  I  accor.peaied  Mr.  ?;3vld  u.tir>u!Tt  cn  31  inspec¬ 

tion  trip  of  the  Stonewall  Jac -tar.  Project  on  5-i  Juco  l>’34.  We  t*-re 
escorted  Vy  'tr.  fill  Woodburo,  resident  tojineer, 

2.  The  afternoon  of  5  June  was  Space  Inspecting  the  veciou*  active  reloca¬ 
tion  contract*  of  the  project.  U.?;»  Vouto  11,  PV-ata*  l,  11,  -vid  III  o.ed 
Equitable  access  ~o»da  Phase  T  »er»  included,  The  >;nn  Acre**  T<oad  and 
associated  Buttress  Fill  were  Inspected.  la  connection  »'lth  t:««  latter,  we 
ota’sined  the  area  above  the  buttress  unere  «  Landslide  has  developed.  Toe 
aros  t?as  rapidly  drying  coaparei  to  observations  over  the  past  several 
soctns.  :'o  recant  -roveaent  has  occurred. 

3.  Final  foundation  claaa  ap  and  Initial  concrete  plncoeent  la  Monolith  b 
wet  observed.  Clean  up  was  ^eaerally  eatlafactory ,  altcouirh  a  few  areas 
required  rvcleanla*  at  our  request,  he n t a 1  concrete  bad  already  bees 
placed  in  two  areas  la  the  lclt  hair  of  the  Tonolith.  Concrete  placeacrt 
heron,  with  o«i r  concurrence,  about  llihu  A."',  cm  h  Jeae*  Final  foundation 
clean  op  va*  not  yec  complete  m  the  upstreaa  Vft  ot  tUe  *mnolith  foundation 
at  that  tlao.  Althoach  ve  concurred  with  toic  latino,  th*  concrete  -»lace- 
sent,  wc  -waliisl  corf  tv'  Mr.  Mood  burn  that  foundation  clean  u>  ahoal J  he 
Complete  prior  to  pl*cee»ent  la  all  succeed  In*  aonolitha.  •'nly  one  uizor  at 
the  betch  plant  was  operatin'*  during  this  placement,  the  other  havlof, 
broken  down  sn  the  Initial  rhar*n.  Concrete  placmse-U  was  proceeding 
slowly  but  generally  satisfactorily  sa  of  our  departure  fro*  the  project  at 
Ti'jh  ?.  •  vhotorranha  taken  during  the  Inspection  are  attached. 

•1.  ;r.  :a.-*aer  expressed  hi*  satisfaction  with  the  observations  -unae  durlu^ 

* 

the  Inspection. 


1  I  ac  l  'AsS.5\l.I.  r aW“V'h  J 

at  :.Wiii I,  ''wtechrae;*!  ranco 
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ORPED-G  22  June  1984 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-C-83-0053 


1.  Reference  Memoranda  on  same  subject  dated  5  March  through  11  June  1984. 

2.  Stuart  Long,  Chief  of  the  Geology  Section,  and  Robert  John,  Geologist, 
from  the  Pittsburgh  District  Geotechnical  Branch  visited  the  Stonewall 
Jackson  Lake  Dam  site  on  12  June  1984  to  approve  the  foundation  and  observe 
the  placement  of  concrete  in  Monolith  7. 

3.  By  the  time  of  our  arrival  on  12  June  the  foundation  for  Monolith  7  had 
been  cleaned  and  was  ready  for  final  approval*  After  removal  of  some 
drummy  rock  and  more  extensive  air-water  jetting,  Mr.  Long  approved  the 
foundation.  The  final  foundation  surface  la  fairly  irregular  due  to  the 
undulating  character  of  the  sandstone  and  slltstone  of  which  it  is  com¬ 
posed.  Dave  Nugen,  project  geologist,  estimated  that  the  average  foun¬ 
dation  elevation  would  be  approximately  0.9  foot  below  the  designed  grade 
of  985.0.  Boring  62  at  the  upstream  end  of  the  monolith  had  apparently 
been  grouted  prior  to  construction  with  poor  quality  grout  and  a  small 
quantity  of  water  was  entering  through  this  hole.  NX  Boring  43  was  also 
encountered  and  required  cleaning  out  to  a  depth  of  seven  feet  followed  by 
backfilling  with  neat  cement  grout. 

4.  Concrete  placement  (3  inch  max  size  aggregate)  began  at  approximately 
9:45  A.M.  on  12  June  at  the  downstream  end  of  the  monolith.  Prior  to  the 
concrete,  a  thin  layer  of  grout  is  placed  over  the  foundation  to  provide  a 
better  bond  between  rock  and  concrete.  Concrete  is  delivered  to  the  site 
from  the  batch  plant  in  two  buckets  of  four  cubic  yards  each. carried  on 
trucks.  The  time  required  to  fill  the  two  buckets  was  approximately  five 
minutes  at  the  time  this  procedure  was  observed.  The  contractor  had  three 
men  operating  the  vibrators  after  each  bucket  is  unloaded  and  each  load  is 
one  foot  to  lV2  feet  high  after  being  leveled  out.  The  overall  appearance 
during  the  placement  is  one  of  terraces  extending  from  the  downstream  end 
to  the  upstream  end.  As  of  10:00  P.M.  on  12  June  it  appeared  that  the 
first  lift  of  this  monolith  was  75Z  complete.  Placement  had  been  con¬ 
tinuous  all  day  and  would  continue  until  completed. 

5.  A  few  problems  were  noted  with  the  placement  of  concrete  in  Monolith  7. 
It  was  a  sunny  day  with  temperatures  near  90*  on  the  day  of  the  visit, 
making  it  impossible  to  keep  the  foundation  wet  for  any  length  of  time. 

The  part  of  the  foundation  that  is  a  shaly  slltstone  tends  to  deteriorate 
fairly  rapidly  under  wetting  and  drying  conditions  with  the  top  layer 


(R-67) 


’T 


"W 


ORPED-G  22  June  1984 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-C-83-0053 

slaking  off  In  small  pieces.  Theses  areas  required  continuous  cleaning 
during  the  day.  It  also  appeared  that  there  was  a  problem  with  segregation 
of  the  aggregate  in  some  of  the  concrete.  It  is  assumed  that  the  problem 
does  not  lie  In  the  proportioning  procedure  since  the  computerized  batch 
plant  virtually  guarantees  proper  proportioning  of  concrete  components. 

The  contractor  was  made  aware  of  the  District's  concerns  in  this  matter* 

One  possible  solution  mentioned  was  altering  the  way  in  which  the  concrete 
is  dropped  from  the  mixers  into  the  discharge  hopper.  It  was  also  noted 
that  there  were  times  when  the  concrete  buckets  were  opened  at  too  great  a 
height  above  the  previously  placed  concrete. 

6.  The  first  lift  of  concrete  placed  in  Monolith  9  was  observed.  There  la 
a  lenticular  void  or  small  honey-combed  zone  at  the  upstream  right  corner 
of  the  monolith  upstream  of  the  water  stop.  It  has  some  water  flowing 
through  it  and  should  be  treated  soon.  It  appears  that  the  foundation  for 
Monolith  8  is  going  to  be  even  more  irregular  than  Monolith  9  when  it  is 
cleaned  up.  There  is  an  especially  large  depression  near  the  upstream  end 
that  may  require  a  special  plug  pour. 

7.  Shotcreting  of  the  Indurated  clay  below  the  rock  buttress  on  the  left 
abutment  has  been  completed  and  the  results  look  good.  There  are  a  few 
areas  where  water  is  seeping  out  of  holes  in  the  shotcrete.  This  water  Is 
not  doing  any  damage  and  it  may  even  be  a  good  Idea  to  add  a  few  more  holes 
to  facilitate  drainage  behind  the  shotcrete.  The  slides  above  the  rock 
buttress  appear  to  have  stabilized  with  the  onset  of  dry,  warm  weather. 

8.  Project  personnel  Indicated  that  the  next  concrete  placed  would  prob¬ 
ably  be  the  next  lift  of  Monolith  9,  although  it  is  possible  the  work  may 
move  to  the  remaining  left  training  wall  monolith  or  Monolith  5  depending 
on  the  speed  at  which  clean  up  progresses.  Further  site  visits  are  planned 
as  foundation  preparation  proceeds  to  concrete  placement. 


hr  STUART  B.  LONG 
k  Chief,  Geology  Section 
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MEMORANDUM  FOR  THE  RECORD 

SUBJECT:  Trip  Report,  Stonewall  Jackson  Dam 

Inspection  of  Left  Abutment  Phase  II  Construction 
Core  Samples  and  Selection  of  Founding  Grades 


1.  On  27  and  28  August  1984,  the  undersigned  and  Thurman  Gaddie 
(ORDED-T)  met  with  personnel  from  OCE,  ORPED,  ORHED  and  ORHCD-SWJ 
to  inspect  core  samples  and  the  left  abutment. 

2.  Purpose:  The  purpose  of  the  trip  was  to  inspect  the  core 
samples  taken  from  the  left  abutment  by  the  contractor,  visit  the 
site  and  select  the  founding  grades  for  monoliths  10  through  16. 
See  Attachment  1  for  agenda. 


Attendees : 

(a) 

Pete  Hart 

Geologist 

OCE 

(b) 

Bob  Smith 

Structural  Engineer 

OCE 

(c) 

John  Gribar 

Structural  Engineer 

ORPED-D 

(d) 

Joe  Coletti 

Chief,  Design  Branch 

ORPED-D 

(e) 

Marshall  Fausold 

Chief,  Geotech.  Section 

ORPED-G 

(f) 

Stu  Long 

Geologist 

ORPED-G 

(8) 

Bob  John 

Geologist 

ORPED-G 

(h) 

Thurman  Gaddie 

Structural  Engineer 

ORDED-T 

(i) 

Charlie  Canning 

Geologist 

ORDED-G 

(j) 

Joe  Turner 

Chief,  Inspection  Br. 

ORHCD-I 

(k) 

Pat  Oshel 

Geologist 

ORHCD-I 

(1) 

Bill  Woodburn 

Resident  Engineer 

ORHCD-SWJ 

(m) 

Dave  Nugen 

Project  Geologist 

ORHCD-SWJ 

(n) 

Red  Hamric 

Chief  of  Inspection 

ORHCD-SWJ 

4.  Background:  During  the  meeting  of  30  May  thru  1  June  1984, 
the  writer  and  Stu  Long  (ORPED-G)  inspected  the  Phase  II  contract 
boring  samples  for  the  left  abutment.  Some  of  these  additional 
borings  confirmed  the  grades  selected  during  design.  However, 
borings  in  monoliths  12,  13  and  possibly  16  indicated  the  design 
grades  in  these  monoliths  required  a  more  indepth  review  of  the 
geology.  The  writer  recommended  to  Pittsburgh  District  that  they 
should  compile  the  additional  data  and  schedule  a  meeting  with 
structural  and  geotechnical  members  of  OCE,'  ORDED,  ORPED,  ORHCD 
and  ORHCD-SWJ  for  a  review  of  final  grade  selection. 

5 .  Observations : 


(a)  OCE  and  ORDED  members  were  met  at  the  airport  by  Stu 
Long  and  Bob  John  (ORPED).  The  group  proceeded  to  the  core 
storage  warehouse  on  Neville  Island  for  a  review  of  the  compiled 
geotechnical  data  and  core  inspection.  Stu  Long  and  Bob  John 
briefed  the  group  on  the  results  of  additional  boring  data  and 
their  recommendation  for  final  founding  grades.  They  had 
prepared  a  number  of  geological  sections  at  various  orientations 
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to  the  dam  axis  depicting  several  problem  areas  in  monoliths  12, 
13  and  16.  The  remainder  of  the  day  was  spent  inspecting  the 
core  samples  and  discussing  the  founding  grades.  At  1600  hours 
the  group  departed  for  Stonewall  Jackson. 

(b)  The  morning  of  28  August,  Mr.  Long  briefed  the  ORH  and 
ORP  members  not  present  at  the  core  inspecting,  on  the  previous 
day  meeting.  He  then  presented  the  following  founding  grades 
that  had  been  agreed  to  during  the  core  inspection  on  27  August. 


Monolith  No. 

Design  Grade 

Final  Grade 

10 

985 

985 

11 

987 

985 

14 

1027 

1027 

15 

1040 

1040 

The  remaining  monolith  grade s( 12,  13  and  16)  were  presented 

with  several  geological  discrepancies  that  had  caused 

some  doubt  as  to  the  original  design  grades  being  pointed  out. 

The  following  grades  were  open  for  discussion: 


Monolith  No. 

Design  Grade 

Final  Grade 

12 

990 

990 

13 

1018 

1000 

16 

1058 

1060 

There  is  some  question  as  to  Monolith  12  remaining  at  Elev.  990 
as  Boring  207  encountered  a  sheared  and  crushed  zone  and  soft 
claystone  from  elevation  986  to  980  (for  boring  locations  see 
Attachment  2).  To  determine  the  attitude  and  extent  of  this  zone. 
Boring  218  was  drilled  approximately  20  feet  downstream  of  Boring 
207.  Boring  218  encountered  only  a  small  zone  of  claystone  with 
occasional  slickensided  surfaces  at  Elev.  981.9  to  980.7.  (See 
Photo  Nos.  20,  21  &  22.)  Boring  108  did  reveal  a  soft  clayshale 
at  Elev.  981.3  to  979.7  that  contained  some  Slicks.  However, 
Borings  208  and  219  did  not  encounter  any  soft  zones  at  these 
elevations.  (See  Photo  Nos.  14  &  15).  Bob  Smith  (0CE)  asked  John 
Gribar  (0RPED)  about  the  stability  of  this  monolith.  John 
Gribar  stated  that  considering  the  depth  of  burial  the  sliding 
factors  of  safety  range  between  5  and  7,  and  bearing  loads  were 
well  within  the  bearing  capacity  of  the  rock.  Bob  Smith  stated 
that  since  stability  was  not  an  issue  his  main  concern  was  the 
possibility  of  excessive  seepage  within  the  shear  zone. 

The  group  discussed  lowering  monolith  13  from  Elev.  1018  to  1000. 
Stu  Long  (0RPED)  went  over  the  borings  and  geological  sections 
indicating  some  soft  material  (claystone  and  coal)  would  be  in 
the  vertical  rock  face  between  monolith  12  and  13.  See 
photographs  10  through  20.  Marshall  Fausold  (0RPED)  asked  if  the 
reason  for  lowering  the  foundation  was  stability.  John  Gribar 
stated  that  the  sliding  factor  of  safety  was  high  when  taking  the 
depth  of  burial  into  consideration.  Bob  Smith  (0CE)  stated  that 
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it  appeared  that  either  founding  elevation  would  be  satisfactory 
as  far  as  stability  was  concerned.  The  writer  stated  that  his 
main  concern  was  maintaining  a  28  foot  vertical  wall  in  the  weak 
coal  and  surrounding  soft  sheared  claystone.  He  recommended 
that  the  monolith  be  lowered  to  Elev.  1000  thus  moving  the  face 
farther  back  into  the  abutment.  Core  borings  indicate  that  as 
you  move  back  into  the  abutment  the  rock  becomes  sounder.  See 
photographs  1  through  3,  7  through  20  and  Attachment  2  for  boring 
locations . 

The  group  next  discussed  monolith  16.  Thurman  Gaddie  stated  his 
concern  that  we  would  not  be  able  to  maintain  the  vertical  wall 
between  monoliths  15  &  16  due  to  the  deterioration  of  several 
clay  beds  exposed  for  most  of  the  construction  period.  See 
photographs  4,  5  and  6. 

(c)  Following  the  briefing  and  discussion,  the  group  visited 
the  site  to  inspect  existing  rock  faces  excavated  during  Phase  I 
construction.  Exposures  of  similar  material  located  in  the  right 
abutment  and  in  the  left  bank  of  the  diversion  channel  gave  some 
indication  as  to  the  type  rock  structure  and  its  physical 
characteristics  expected  to  be  encountered  in  Phase  II 
excavations.  See  photographs  23,  24  and  25. 

6.  Discussions ; 


(a)  After  lunch  the  group  discussed  what  had  been  seen  in 
the  field.  Stu  Long  (ORPED-G)  briefly  stated  the  conclusions 
reached  during  the  morning  meeting  on  the  founding  grades  for 
monoliths  10,  11,  14,  and  15.  The  grades  for  monoliths  12,  13 
and  16  were  still  open  for  discussion. 

Bob  Smith  (0CE)  stated  that  since  the  problems  with  monoliths  12, 
13  and  16  were  not  structural  but  related  to  construction 
excavation  of  the  vertical  faces,  design  grades  or  proposed  final 
grades  would  be  suitable.  Pete  Hart  stated  that  the  design 
grades  should  remain  as  the  final  grades.  He  proposed  that 
during  excavation  the  faces  could  be  inspected  and  if  necessary 
moved  back  into  the  abutment.  Bill  Woodburn,  Pat  Oshel,  David 
Nugen  and  Joe  Turner  of  Huntington  were  in  disagreement  with  this 
approach  as  it  could  be  interpreted  as  a  changed  condition.  Bill 
Woodburn  informed  the  group  that  he  favored  lowering  the  grade 
for  monolith  13  to  Elev.  1000,  which  would  move  the  27  foot 
vertical  face  farther  back  into  the  abutment.  The  cost  of  the 
additional  excavation  and  concrete  would  be  approximately 
$150,000  to  $160,000  compared  to  a  possible  costly  change 
condition  claim  with  all  its  ripple  effects.  The  writer  stated 
that  after  reviewing  the  borings  and  site  visit  all  indications 
were  that  the  rock  would  improve  as  you  go  back  into  the 
abutment.  Therefore,  the  foundation  should  be  lowered  to  Elev. 
1000.  This  would  also  assure  tighter  rock  faces  at  monolith 
joints  12,  13  &  14  to  aid  in  reducing  possible  seepage.  See 
photographs  10  through  20  for  rock  material  between  Elev.  1018, 
1000  and  990. 
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Marshall  Fausold  and  Joe  Coletti  (ORPED)  recommended  additional 
drilling  before  selecting  the  final  grades. 

(b)  Monoliths  12  and  16  founding  grades  were  discussed  by 
the  group.  The  shear  zone  in  the  left  downstream  corner  of 
monolith  12  is  more  of  a  seepage  problem  than  structural.  The 
vertical  face  between  monoliths  15  and  16  may  give  trouble  due  to 
the  indurated  clay  layer.  However,  based  on  the  condition  of  the 
indurated  clay  beds  encountered  in  monolith  1,  the  founding  grade 
for  the  monolith  would  remain  as  proposed  by  the  Pittsburgh 
District.  See  photographs  24  and  25. 

7.  Conclusions :  The  group  mutually  agreed  on  the  following: 

(a)  Monoliths  10,  11,  14  and  15  will  be  founded  at  the 

proposed  elevations  of  985,  985,  1027  and  1040,  respectively. 

(b)  Based  on  the  core  recovery,  the  condition  of  the 
indurated  clay  beds  exposed  in  the  right  abutment  and  the  small 
size  of  the  structure,  monolith  16  will  be  founded  at  Elev.  1060 
as  proposed  by  Pittsburgh. 

(c)  The  final  grades  for  monoliths  12  &  13  will  be  selected 
after  additional  drilling.  For  location  of  additional  borings, 
see  Attachment  2. 

8.  Future  Actions:  The  Pittsburgh  District  will  arrange  to  drill 
borings  in  and  around  monolith  12  and  along  the  monolith  joint 
line  between  monoliths  12  and  13.  Borings  encountering  the  shear 
zone  will  be  pressure  tested.  Upon  completion  of  the 
investigation,  Pittsburgh  District  will  contact  Division  and 
arrange  a  meeting  with  personnel  from  0CE,  0RDED-G,  0RHCD-I  and 
0RHCD-SWJ.  Final  grades  for  the  above  monoliths  will  be  selected 
at  that  time. 

The  writer  wishes  to  express  his  appreciation  to  Stu  Long  and  Bob 
John  for  a  well  prepared  and  informative  briefing.  Also  his 
thanks  to  the  Huntington  District  for  their  assistance  and 
cooperation . 

g/U&o  J> 

CHARLES  G.  CANNING 
Division  Geologist 
0RDED-G 

CF: 

0RDED-T 

0RDC0 

ORPED-G 

/RPED-D 

T 

<fiRHr.n-swj3 
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MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-83-C-0053 


1.  Reference:  Memoranda  on  same  subject,  dated  5  March  through  22  June  84. 

2.  A  geotechnical  and  structural  review  of  foundation  elevations  for 
Monoliths  10  through  16  on  the  left  abutment  at  Stonewall  Jackson  Dam  was 

r  held  27  and  28  August  1984.  Tentative  elevations  had  previously  been 

selected  regarding  these  foundations.  This  meeting  was  set  up  to  confirm 
the  elevations  selected  through  discussions  between  structural  and  geotech¬ 
nical  representatives  from  the  Office  of  the  Chief  of  Engineers,  the  Ohio 
River  Division,  and  the  Pittsburgh  and  Huntington  Districts. 

|  3.  Representing  OCE  in  the  geotechnical  and  structural  disciplines  were 

■  Mr.  Pete  Hart  and  Mr.  Bob  Smith,  respectively.  Mr.  Charlie  Canning  and 

Mr.  Thurman  Caddie  represented  ORD  in  the  same  areas.  They  were  met  at  the 
airport  by  Messrs.  Stuart  Long,  Chief  of  the  Geology  Section,  and  Bob  John 
of  the  Pittsburgh  District  Geotechnical  Branch,  and  traveled  to  Neville 
Island  (PEWARS)  for  a  briefing  on  the  background  of  the  Stonewall  Jackson 
project  and  progress  there  to  date.  Following  the  briefing,  the  group 
viewed  the  core  borings  from  the  left  abutment  which  had  been  laid  out  at 
the  warehouse,  concentrating  on  the  200-series  borings  drilled  in  February 
and  March  of  1984  as  part  of  the  dam  contract.  While  viewing  the  core,  the 
group  also  analyzed  geologic  cross  sections  of  the  abutment  prepared  by  the 
Pittsburgh  District  and  three-dimensional  sections  prepared  by  Mr.  Canning. 
Following  the  review  of  the  core  borings,  the  group  traveled  to  the  project. 

4.  Joining  this  group  at  the  dam  site  for  a  site  visit  and  meetings  on 
1  28  August  were  the  following: 

Pat  Oshel 
Bill  Woodbum 
Dan  Nugen 
Red  Hamrlc 
Joe  Turner 

I '  Marshall  Fausold 

John  Gribar 
Joe  Colettl 

Mr.  Long  opened  the  meeting  with  a  summary  of  the  previous  day's  review  of 
the  core  borings  and  sections*  The  left  abutment  is  characterized  by  gouge 
and  shear  zones  of  varying  thickness  and  continuity,  unlike  the  right  abut¬ 
ment  which  was  relatively  free  of  such  weak  areas.  In  general,  the  shears 


ORHCD-I 

ORHCD-SSJ,  Stonewall  Jackson  Resident  Engineer 
ORHCD-SSJ,  Project  Geologist 
ORHCD-SSJ,  Field  Engineer 
ORHCD-I 

ORPED-G,  Chief,  Geotechnical  Branch 
ORPED-DK,  Chief,  Structural  Section 
ORPED-D,  Chief,  Design  Branch 
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SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-83-C-0053 


are  oriented  such  that  they  dip  down  into  the  abutment  and  also  dip  down 
slightly  in  the  upstream  direction.  The  left  side  of  the  diversion  channel 
excavation  above  the  shotcrete  provides  a  good  example  of  the  type  of  shear: 
and  weak  seams  that  appear  to  extend  under  the  abutment.  They  are  a  problet 
primarily  in  only  the  Monolith  12  and  13  foundation  areas;  due  to  their 
orientation  they  will  be  excavated  in  Monolith  10  and  11  and  be  far  below 
foundation  grade  in  Monoliths  14  through  16.  Mr.  Long  proposed  the 
following  foundation  elevations: 


Monolith 

10 

985 

Monolith 

11 

985 

Monolith 

12 

990 

Monolith 

13 

1000 

Monolith 

14 

1027 

Monolith 

15 

1040 

Monolith 

16 

1060 

The  proposal  to  lower  Monolith  13  from  1018  to  1000  waa  the  major  change 
from  the  original  plans  and  specifications  and  became  the  main  topic  of 
discussion  for  the  rest  of  the  meeting.  The  sections  and  borings  show  that 

there  are  frequent  clay  gouges,  shears,  and  areas  of  core  loss  in  the 

Monolith  12  and  13  area  from  elevation  1015  down  to  1000.  The  Redstone  coal 

is  also  located  in  this  zone.  Those  In  favor  of  lowering  the  foundation 

feel  that  If  there  Is  any  doubt  as  to  the  competency  of  the  rock.  It  should 
be  taken  out,  adding  that  It  would  probably  be  cheaper  to  do  this  now  than 
to  have  the  foundation  shot  to  1018  and  then  decide  to  lower  It.  Others  in 
the  group  questioned  the  need  to  lower  the  foundation  at  all.  Their  major 
contention  Is  that  even  at  1018  there  is  a  minimum  of  20  feet  of  embedment 
into  rock  for  this  monolith,  and  the  computed  factor  of  safety  Is  a  minimum 
of  7.46  (for  Case  IV  -  Flood  Discharge  Condition).  Sliding  stability  at  a 
weak  seam  under  Monolith  12  was  analyzed  and  showed  a  factor  of  safety 
greater  than  10;  however,  Monolith  13  was  not  analyzed  in  this  way.  After 
further  discussion,  it  was  generally  agreed  that  neither  sliding  stability 
nor  settlement  warrant  further  concern.  Underseepage  through  the  fractured 
zones  was  noted  as  a  potential  problem  in  that  a  high  Inflow  to  the  gallery 
through  foundation  drains  could  require  excessive  pumping.  The  principal 
concern,  however,  focused  on  the  risk  of  losing  the  excavated  face  between 
Monoliths  12  and  13  if  the  founding  elevation  of  13  Is  not  lowered  to  1000. 

5.  As  far  as  underseepage  is  concerned,  should  the  Monolith  13  founding 
elevation  be  kept  at  1018,  a  few  possible  measures  to  alleviate  any  poten¬ 
tial  problem  were  discussed.  Among  these  were  an  angled  grout  curtain 
upstream  of  the  monolith  face  and  additional  drains  constructed  through  the 
dam.  Such  grouting  would  have  limited  effectiveness  In  gouge  zones  but  it 
would  provide  additional  seepage  cutoff  in  the  case  of  vertical  fractures  ot 
open  planes.  Where  the  clay  filling  of  the  gouge  zones  limits  grout  effec¬ 
tiveness,  it  should  likewise  Inhibit  high  flow. 
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6.  There  was  much  discussion  about  maintaining  the  vertical  step  between 
either  Monolith  12/13  or  13/14,  depending  on  which  founding  elevation  is 
selected  for  Monolith  13.  The  vertical  face  in  question  would  be  either 
28  feet  high  between  12/13  (if  13  is  kept  at  1018)  or  27  feet  high  between 
13/14  (if  13  is  lowered  to  1000).  The  point  was  brought  out,  particularly 
by  Mr.  Canning,  that  near-surface  rock  tends  to  become  more  competent 
further  back  into  the  abutment,  thus  increasing  the  chance  of  successfully 
maintaining  the  face.  It  was  agreed  that  the  contractor  had  done  a  very 
good  job  of  excavating  and  maintaining  vertical  faces  in  some  poor  quality 
rock  during  Stage  1  excavation.  The  final  result  of  the  meeting  as  far  as 
Monoliths  12  and  13  founding  elevations  are  concerned  was  a  decision  to 
drill  four  more  borings  in  this  area,  one  each  at  the  downstream  ends  of 
Monoliths  12  and  13  and  two  on  what  will  be  the  joint  between  Monoliths  12 
and  13.  These  will  be  drilled  to  confirm  990  as  the  founding  elevation  for 
Monolith  12  and  to  better  determine  the  quality  of  the  questionable  rock 
between  elevations  1018  and  1000.  Crown  Pressure  Grouting,  the  firm  that 
did  the  additional  drilling  under  the  dam  contract,  will  be  contacted  about 
returning  to  the  site  to  drill  the  four  additional  holes.  In  addition,  the 
Huntington  and  Louisville  Districts  and  the  Waterways  Experiment  Station 
will  be  asked  about  the  availability  of  their  drill  crews. 

7.  Mr.  Hart  requested  that  OCE  and  OSD  be  advised  when  the  drilling  Is 
completed  In  order  that  they  may  review  the  borings  and  logs  with  the 
Districts.  They  will  evaluate  the  quality  of  the  rock  and  determine  whether 
it  appears  more  competent  than  that  represented  by  the  core  examined  at 
Neville  Island  on  27  August.  If  such  distinct  Improvement  is  confirmed,  a 
founding  elevation  for  Monolith  13  of  1018  will  be  confirmed;  otherwise  it 
will  be  lowered  to  1000. 

8.  The  foundation  elevations  proposed  by  Mr.  Long  for  Monoliths  10,  11,  14, 
13,  and  16  were  approved.  There  was  some  concern  about  founding  Monolith  16 
above  an  Indurated  clay /clays tone  unit,  but  the  borings  Indicate  that  the 
siltstone  cap  on  which  16  will  be  founded,  and  which  overlies  the  claystone, 
is  continuous  over  the  foundation.  It  Is  four  to  six  feet  In  thickness  and 
the  claystone  itself  appears  to  be  competent.  In  addition,  Mr.  Grlbar 
pointed  out  that  at  the  founding  elevation  of  1060  there  Is  already  25  feet 
of  embedment  for  a  monolith  42  feet  high  and  the  factor  of  safety  for 
Monolith  16  as  designed  was  high.  Founding  Monolith  16  at  1060  was  approved 
contingent  on  treating  the  vertical  face  between  Monolith  15  and  16  to  pro¬ 
tect  It  until  concrete  Is  placed.  Celtite  Epoxy  Resin  will  probably  be  used 
rather  than  shotcrete. 


STUART  B.  LONG 
Chief,  Geology  Section 
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MEMORANDUM  FOR  RECORD  ( 

SUEJECT:  Stonewall  Jackson  Dan  Trip  Report,  Contract  No.  DACr.'59-83-C-0053 

; 


1.  Reference  Memoranda  on  came  subject,  dated  5  March  through  12  September 
1934. 

2.  Inspections  of  the  foundations  for  Monoliths  4  and  2  were  conducted  by 
personnel  from  the  Pittsburgh  District  Geotechnical  Branch  on  15/16  August 
and  5/6  September  1934,  respectively.  Monolith  4  was  inspected  by 

Charles  Stevenson,  Civil  Engineer,  and  Robert  John,  Geologist,  and  Monolith  2 
was  inspected  by  the  latter  and  Stuart  Long,  Chief  of  the  Geology  Section. 

3.  The  foundation  for  Monolith  4  was  closely  inspected  for  excessive 
breakage  of  the  foundation  rock  caused  by  the  fact  that  the  haul  road 
passed  over  it  prior  to  the  final  excavation.  However,  the  inspection  did 
not  show  any  apparent  rebounding  phenomena  or  excessive  breakage  at  foun¬ 
dation  grade.  There  were  naturally  occurring  joints  and  fractures  in  the 
foundation,  oriented  primarily  east-vest  (diagonally  across  the  foundation) 
and  upstream-downstream.  A  small  quantity  of  water  was  entering  the  exca¬ 
vation  from  a  horizontal  fracture  in  the  foundation  located  near  the 
downstream  end  of  the  monolith  to  the  left  of  the  center  line.  The  final 
foundation  was  generally  a  sandy  ailtstone  with  occasional  hard,  black, 
siliceous  nodules.  After  the  loose  material  in  the  fractured  zones  was 
removed  and  the  surface  cleaned  with  water  jets,  the  foundation  was  approved 
for  concrete  placemen^. 

4.  The  approval  (subject  to  resolution  of  District  comments)  of  the 
Contractor's  VE  proposal  to  utilize  Monolith  4  for  diversion  during  the 
second  stage  of  construction  resulted  in  the  first  lift  of  this  monolith 
covering  a  larger  area  than  originally  designed.  (See  attached  photo  and 
map.)  In  order  to  prevent  possible  undercutting  from  water  cascading  over 
Monolith  4,  concrete  was  placed  on  the  roughly  triangular  area  indicated  at 
the  downstream  end  of  Monolith  4.  The  formwork  for  this  area  can  be  seen 
in  the  picture  extending  downstream  from  the  edge  of  Monolith  5. 

Foundation  clean-up  for  this  section  vag^not  es  extensive  as  that  for  the 
rest  of  the  monolith  but  the  foundation  was  taken  down  below  the  coal  into 
the  underlying  daystone  and  silt6tone.  Subsequent  lifts  will  revert  back 
to  the  originally  designed  dimensions. 

5.  Final  foundation  preparation  for  Monolith  2  was  more  complicated  than 
that  for  Monolith  4.  As  mentioned  in  the  memorandum  of  11  May  1984,  the 
left  side  of  this  foundation  is  characterized  by  subparallel  weathered 
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fractures  and  a  fault  plane.  This  results  in  a  very  irregular  foundation 
once  the  broken  and  rust-stained  material  associated  with  these  zones  is 
removed.  The  fault  trace  could  be  followed  on  all  three  side  walls  as  well 
as  the  foundation  and  there  was  a  snail  amount  of  water  entering  the  exca¬ 
vation  through  it  on  the  landward  side.  Mr.  Long  requested  that  the  work¬ 
men  cleaning  the  foundation  be  especially  diligent  in  removing  the  clay 
gouge  and  rock  fragments  associated  with  these  fractured  zones  and 
suggested  using  air  and  water  jets  with  nore  power  than  the  ones  they 
started  with.  It  was  important  that  these  zones  be  cleaned  out  properly 
since  some  of  them  extend  the  whole  length  of  the  monolith  and  could  form  a 
continuous  upstream/downstreAm  seepage  path.  Also  prior  to  concrete  place¬ 
ment,  two  six-inch  borings  and  an  angled  NX  boring  at  the  upstream  end  of 
the  monolith  had  to  be  regrouted. 

6.  The  Initial  placement  of  concrete  in  Monolith  2  was  observed  following 
approval  of  the  foundation.  As  usual,  a  thin  layer  of  grout  waa  placed 
over  the  part  of  the  foundation  where  concrete  was  to  be  placed.  The  deep 
crevices  left  in  the  foundation  after  removal  of  loose  and  broken  rock  In 
the  fracture  zones  were  filled  with  3/4  inch  top  size  aggregate  concrete 
and  vibrated  to  work  the  grout  down  into  the  crack.  Mr.  Woodbum,  Resident 
Engineer  at  the  project.  Indicated  that  the  entire  first  lift  on  Monolith  2 
would  have  1-1/2  inch  maximum  size  aggregate  rather  than  the  usual  three 
Inch  6lze. 

7.  Aside  from  the  training  walls  and  stilling  basin  monoliths.  Monolith  1 
is  the  only  foundation  in  the  Stage  1  construction  lacking  a  final  approval 
of  the  foundation.  A  preliminary  inspection  was  done  in  mid-April  when  It 
was  first  shot  to  grade.  Concrete  placement  in  this  monolith  is  scheduled 
for  later  this  fall,  at  which  time  the  foundation  will  be  relnspected. 

Rust -stained  joints  and  fractures  similar  to  those  encountered  in  the 
Monolith  2  foundation  are  expected. 


1  Incl  ROBERT  JOHN 
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SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-83-C-0053 


1.  Reference:  Memoranda  on  same  subject  dated  5  March  through 
14  September  1984. 

2.  Stuart  Long,  Chief  of  the  Geology  Section,  and  Robert  John,  Geologist, 
of  the  Pittsburgh  District  Geotechnical  Branch  visited  the  Stonewall 
Jackson  Dam  project  on  16  and  17  October  1984,  for  the  purposes  of 
inspecting  the  foundation  of  Monolith  1  prior  to  concrete  placement  and 
logging  the  rock  core  from  borings  222  through  226.  These  five  borings 
were  drilled  as  a  result  of  the  geotechnical  and  structural  review  of  left 
abutment  monoliths  held  on  27  and  28  August  1984  (Reference  12  September 
1984  memo).  Their  locations  are  shown  on  the  attached  map. 

3.  The  foundation  for  Monolith  1  was  a  bluish  gray  silty  sandstone. 

Four  major  joints  and  associated  smaller  joints  were  revealed  in  the  river- 
ward  half  of  the  foundation.  These  joints  ran  upstream/downstream, 
trending  roughly  N  40*  E.  They  were  rust  stained  and  filled  with  broken 
rock  fragments,  similar  to  those  f ound  in  the  Monolith  2  foundation 
although  the  zone  of  weathering  did  not  seem  as  wide  or  as  deep  as  that 
associated  with  the  Monolith  2  joints.  The  joints  in  the  floor  of 
Monolith  1  ranged  from  two  inches  to  eight  inches  in  width  at  the  surface 
and  appeared  to  be  nearly  vertical.  Material  in  the  joints  was  loosened 
with  a  jackhammer,  after  which  the  joints  were  cleaned  out  uslhg  air  and 
water  jets  under  high  pressure.  This  system  proved  to  be  very  effective  at 
removing  loose  material.  The  side  walls  of  the'  excavation  were  also  hosed 
down.  Grout  was  broomed  into  the  fractures -prior  to  concrete  placement  but 
in  general,  the  foundation  was  not  nearly  as  ^Irregular  as  that  in  Monolith  2 
and  dental  concrete  was  aot  necessary.  .• 

4.  The  decision  had  been  made  at  the  geotechnical  review  meeting  on 
27  and  28  August  to  drill  more  borings  in  the  vicinity  of  Monoliths  12 
and  13  before  determining  final  foundation  elevations  for  these  monoliths. 
The  foundation  for  Monolith  12  has  tentatively  been  set  at  elevation  990 
but  shears  and  broken  zones  found  in  boring  222  between  990  and  987  indi¬ 
cate  that  at  least  the  downstream  end  may  have  to  be  lowered  somewhat. 
Borings  223,  224,  and  225  all  show  frequent  shears  and  broken  zones  between 
elevations  1020  and  1005.  Boring  226,  located  on  what  will  be  the  joint 
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bctveen  Monoliths  13  and  14,  indicates  that  the  rock,  ia  apparently  becoming 
aara  competent  aa  distance  Into  the  abutment  Increases*  It  appears  that 
OLclncalnln^  the  27-foot  vertical  face  between  Monoliths  13  and  14  (It 
Monolith  13  Is  lowered  to  10U0)  would  not  present  any  najer  problems  other 
than  sows  rock  bolting  and  the  application  of  a  protective  coating* 

3*  A  wore  detailed  seedy  of  this  area  incorporating  the  sew  borings  into 
existing  geologic  sections  will  he  done  soon,  after  which  another  geotech** 
a leal  review  with  representatives  from  OCE  and  OKS  will  be  held*  AC  that 
t  1m,  a  final  decision  on  the  Monolith  12  and  13  foundations  will  be  nade* 

6*  The  only  foundations  within  the  first  stage  coffardsa  that  are  lacking 
initial  concrete  placement  are  In  tha  sdlllag  basin  and  right  training 
wall*  Additional  trips  to  tha  project  are  planned  as  work  ia  these  areas' 
progresses* 


STUART  ft.  tOOC 
Chief,  Geology  Section 
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MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report  Contract  No.  DACW59-83-C-0053 


1.  Reference  memoranda  on  same  subject  dated  5  March  through  6  November 
1984. 


2.  The  geotechnical  and  structural  review  of  foundation  elevations  for 
left  abutment  monoliths  at  the  Stonewall  Jackson  Dam  project,  held  on 
27  and  28  August  1984,  left  unresolved  the  final  founding  elevation  for 
Monolith  13,  pending  the  results  of  the  drilling  of  additional  core  borings 
in  this  area.  The  foundation  of  Monolith  13,  as  designed,  is  1018,  but  the 
presence  of  frequent  shears  and  weak  zones  between  elevations  1015  and  1000 
in  the  left  abutment  had  led  to  a  proposal  to  lower  the  founding  elevation 
to  1000.  As  noted  in  the  12  September  memo,  the  principal  concerns  were 
underseepage  from  the  reservoir  through  this  fractured  and  sheared  zone  and 
the  problems  associated  with  trying  to  maintain  a  vertical  cut  face  between 
Monoliths  12  and  13  in  this  type  of  material.  It  was  agreed  at  that  time 
that  sliding  stability  would  not  be  a  problem  regardless  of  which  founding 
elevation  was  selected,  because  the  monolith  is  deeply  embedded  in  rock 
even  at  1018. 


3.  The  five  additional  borings  were  completed  by  9  October  1984  (see 
attached  location  map  for  their  locations).  After  review  of  the  core 
borings  by  Stuart  Long  and  Bob  John  of  the  Pittsburgh  District, 

Geotechnical  Branch,  the  boxes  were  shipped  to  the  Neville  Island  warehouse 
and  another  geotechnical  and  structural  review  meeting  was  set  up  for 
27  and  28  November  1984.  The  first  part  of  this  review  was  held  at  Neville 
Island  (PEWARS)  with  the  following  people  in  attendance: 


0CE,  Geologist 

0RD,  Chief,  Geotechnical  Branch 
0RPED-D,  Chief,  Design  Branch 
0RPED-DM,  Chief,  Structural  Section 
ORPED-G,  Chief,  Geotechnical  Branch 
0RPED-GG,  Chief,  Geology  Section 
0RHCD-I,  Geologist 
0RPED-GG,  Geologist 

4.  The  meeting  opened  with  discussions  on  the  results  of  the  previous 
review  in  August  and  remarks  on  the  latest  drilling  program  by  the  ORPED-G 
representatives.  The  group  then  had  the  opportunity  to  examine  geologic 


Peter  Hart 
David  Hammer 
Joe  Coletti 
John  Gribar 
Marshall  Fausold 
Stuart  Long 
Fat  Oshel 
Bob  John 
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sections  both  parallel  and  perpendicular  to  the  axis  of  the  dam  in  the  area 
of  Monoliths  10  to  14,  prepared  by  ORPED-G,  including  a  three  dimensional 
representation*  Correlation  of  the  borings  indicates  that  the  zone  con¬ 
taining  sheared  and  otherwise  disturbed  rock  is  continuous  through  the 
abutment  ranging  in  elevation  from  approximately  1002  to  1016.  This  zone 
also  contains  the  Redstone  Coal.  The  additional  borings  confirmed  the 
existence  of  this  fairly  continuous  zone  of  weak  and  fractured  material 
which  would  be  below  design  foundation  grade  in  Monolith  13.  The  group 
then  examined  the  core  from  these  new  borings  222-226  as  well  as  from  the 
older  borings  still  laid  out  from  the  first  phase  of  the  construction 
drilling  (especially  203,  206,  207,  218,  and  219). 

5.  Mr.  Long,  with  Mr.  Oshel's  concurrence,  proposed  that  the  foundation 
of  Monolith  13  be  lowered  from  its  design  elevation  of  1018  to  1000.  While 
the  stability  of  the  monolith  is  not  really  an  issue  due  to  its  deep  embed¬ 
ment,  he  noted  that  he  still  would  not  be  comfortable  founding  a  monolith 
above  a  zone  with  so  much  sheared  and  fractured  material.  He  felt  that 
attempting  to  grout  this  zone  would  not  be  effective,  especially  when  con¬ 
sidering  the  difficulty  of  washing  out  all  the  thin  clay  seams  present. 

Mr.  Gribar  noted  that  to  lower  the  foundation  would  cost  an  additional 
$159,000  approximately.  The  concern  over  piping  through  the  weak  zone  was 
mentioned,  as  well  as  potential  settlement  should  piping  become  severe. 

Mr.  Fausold  offered  the  possibility  of  leaving  the  foundation  at  1018  and 
then  doing  remedial  grouting  if  a  seepage  problem  does  develop.  Mr.  Hart 
responded  that  it  has  been  his  experience  that  such  rehabilitation  grouting 
is  often  ineffective  and  it  may  be  better  to  remove  the  questionable 
material  now  than  have  to  rely  on  remedial  work.  Mr.  Colettl  raised  the 
question  of  Che  stability  of  the  vertical  steps  between  monoliths. 

Examination  of  boring  226  on  the  Monolith  13/14  joint  indicates  there  is  a 

good,  hard  sandstone  cap  overlying  the  occasionally  sheared  and  fractured 
zone  from  elevation  1015.5  to  1003.6,  which  would  offer  protection  at  the 
top  of  the  step.  Messrs.  Long  and  Oshel  pointed  out  that  the  27-foot  step 
between  Monoliths  13  and  14  (if  13  is  lowered  to  1000)  would  be  line 
drilled  and  treated  with  a  protective  coating  and  rock  bolts  as  conditions 
warrant  them.  It  was  also  mentioned  that  borings  indicate  the  material  is 

more  competent  at  the  13/14  joint  than  at  the  12/13  joint  which  would  be  a 

step  of  similar  height  if  the  foundation  is  not  lowered.  Mr.  Hammer  sum¬ 
marized  the  situation  by  stating  that  there  seemed  to  be  enough  concerns  of 
various  natures  about  the  sheared  zone  that  it  would  be  in  the  best 
Interest  of  the  project  to  lower  the  Monolith  13  foundation  from  1018  to 
1000.  He  compared  this  to  having  insurance  against  potential  problems  that 
could  be  caused  by  underseepage  or  stability  of  the  faces  during  construc¬ 
tion.  K  general  consensus  was  reached  by  the  group  that  the  foundation  of 
Monolith  13  should  be  lowered  to  1000. 
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SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-83-C-0053 


1.  Reference:  Memoranda  on  same  subject  dated  5  March  through  5  December 
1984. 

2.  Stuart  Long,  Chief  of  the  Geology  Section  of  the  Pittsburgh  District 
Geotechnical  Branch,  visited  the  Stonewall  Jackson  Dam  project  on  13  and 
14  March  1985  for  the  purposes  of  inspecting  rock  excavation,  vibration 
monitoring,  and  general  status  of  construction  of  the  dam. 

3.  Foundation  Preparation  -  The  foundations  for  left  abutment  Monoliths  16 
and  15  had  been  excavated  to  design  grade,  elevation  1060  and  1040  respec¬ 
tively,  and  covered  with  sand.  Monolith  14  was  excavated  to  design  grade 
elevation  1027  but  was  not  yet  cleaned  off.  Line  drilling  along  the 
Monolith  14-13  step  was  completed  and  loading  of  the  pre-split  line 
downstream  of  Monolith  13  was  underway. 

4.  Cut  Slopes  and  Excavation  in  Rock.  The  drilling  and  blasting  on  the 
left  abutment  continue  to  produce  lock  slopes  cut  and  dressed  to  specifica¬ 
tions  and  precise  steps  between  monoliths.  Since  these  abutment  monolith 
foundations  will  be  exposed  for  a  relatively  long  period  of  time,  Celtlte 
protective  coatingjt*  applied  to  the  vertical  faces  between  monoliths. 

5.  Chain  Link  Fabric  -  At  this  time  there  is  no  protective  mesh  placed 
over  the  side  wall  cuts  of  the  left  abutment  monoliths.  With  the  construc¬ 
tion  of  a  rock  fill  haul  road  above  Monolith  16  there  is  the  possibility  of 
rock  rolling  into  Monolith  16.  For  this  reason  it  was  agreed  to  place 
chain  link  fabric  not  only  on  the  landward  cut  of  Monolith  16  but  to  carry 
it  up  the  slope  to  the  top  of  the  haul  road  fill.  This  should  provide 
additional  personnel  protection. 

6.  Rock  Reinforcement  -  The  reinforced  rock  block  section  between 
Monolith  9  and  the  Stage  I  diversion  channel  is  being  drilled  and  shot.  One 
blast  at  approximate  Station  2+00  (diversion  channel)  was  witnessed  by  the 
undersigned.  Examination  after  the  detonation  revealed  very  little  fly  rock. 

'  and  reasonably  good  fragmentation.  The  Dywldag  rock  bolts  did  not  seem  to 

present  problems  to  the  rock-  excavation.  However,  since  the  excavation  was 
being  limited  to  the  top  10-12  feet  of  the  rock  block,  more  difficulty  may 
be  encountered  when  the  resin  portion  of  the  rock  bolt  is  reached. 
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7.  Blast  Vibration  Monitoring  -  After  the  above  blast,  I  Inspected  the 
seismograph  and  the  resulting  data  sheet.  The  Instrument,  a  Vibra  Tape 
Particle  Velocity  Analog  Recorder,  Model  1090,  was  located  on  the  floor  of 
the  operations  gallery  of  Monolith  9  at  elevation  1028.  Monolith  9  Is 
currently  constructed  to  elevation  1040.  The  attached  data  sheet  for  thia 
blast  No.  11  Indicated  a  peak  particle  velocity  (PPV)  of  0.04  Inch  per 
second  (IPS),  well  below  the  maximum  allowable  PPV  of  2  Inches  per  second. 
The  project  geologist,  Dave  Nugen,  was  asked  to  verify  the  Indicated 
reading  and  to  furnish  the  Geotech  Branch  with  a  copy  of  this  data  sheet. 

A  review  of  the  record  data  submitted  to  the  Resident  Engineer's  Office 
Indicated  that  the  maximum  recorded  blast  produced  1  IPS.  (See  enclosed 
seismographlc  report  for  blast  No.  5.) 

8.  Concrete  Placement  -  No  concrete  is  scheduled  to  be  placed  until  April. 
Forms  were  being  placed  in  Monolith  7. 

9.  Stage  II  Diversion.  The  gage  reading  downstream  read  1017.6  and 
falling  on  13  March.  The  stone  protection  and  H-beam  retaining  wall  were 
performing  well  under  these  higher  flows. 

10.  Left  Abutment  Slide  Area  and  Rock  Buttress  -  The  slide  continued  to 
make  gradual  movements  in  the  area  of  the  left  abutment  (see  MFR  dtd, 

19  Apr  1984).  Spring  rains  have  thoroughly  saturated  the  slide  mass  and 
only  one  new  fissure  has  opened  near  Monument  No.  2.  It  was  requested  that 
a  survey  of  the  Instrumentation  bench  marks  be  made  on  the  left  abutment 
rock  buttress.  Geotech  plans  to  develop  a  drainage  system  for  the  slide 
area  in  the  near  future. 

11.  Future  Inspections  -  Due  to  the  concern  of  special  treatment  of  the 
Monolith  13/14  joint  and  the  Monolith  13  foundation,  the  next  field  Inspec¬ 
tion  is  scheduled  when  Monolith  13  excavation  Is  cleaned  off  to  elevation 
1005,  five  feet  above  design  grade,  project  personnel  will  notify  Geotech. 


Ends 


STUART  B.  LONG 
Chief,  Geology  Section 
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MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-83-C-0053 


1.  Reference  raenoranda  on  same  subject  dated  5  March  1984  through 
25  March  1985. 

2.  The  Stonewall  Jackson  Lake  Dam  project  was  visited  on  8  April  1985  to 
Inspect  rock  excavation  and  foundation  conditions  In  the  left  abutment.  At 
the  time  of  the  visit,  all  anticipated  rock  blasting  had  been  completed  and 
Monoliths  10  through  16  were  shot  to  their  design  grades.  Monoliths  14 
through  16  have  undergone  a  preliminary  cleanup  and  are  covered  with  sand 
and  plastic  for  protection.  Monolith  13  was  still  partially  covered  with 
debris.  A  backhoe  was  working  in  the  Monolith  10  through  12  area,  removing 
remaining  loose  material. 

3.  As  expected,  evidence  of  faulting  has  been  exposed  by  the  excavation 
for  Monoliths  11  and  12  (reference  paragraph  6  of  the  5  December  1984  MFR). 
Monolith  11  is  currently  at  design  elevation  985  while  Monolith  12  was  shot 
to  990.  The  fault  trace  with  associated  soft  and  loose  material  crosses 
the  foundations  diagonally  from  the  upstream  left  corner  of  Monolith  11  to 
the  downstream  left  corner  of  Monolith  12  (see  attached  drawing).  The  area 
of  severely  disturbed  rock  appears  to  be  up  to  15  feet  wide  in  some  areas 
and  is  currently  at  approximately  the  same  elevation  as  the  Monolith  10 
and  11  foundations.  Water  is  entering  the  excavation  through  this  disturbs 
zone  at  both  the  upstream  and  downstream  ends.  The  rock  at  the  downstream 
right  corner  of  Monolith  12  appears  fairly  competent  but  probably  would  not 
pass  a  final  inspection.  What  should  have  been  a  Five-foot  vertical  step 
between  Monoliths  11  and  12  is  virtually  nonexistent.  The  majority  of  the 
upstream  left  side  of  Monolith  12  is  covered  by  the  haul  road  leading  into 
the  pit,  so  the  condition  of  the  underlying  rock  is  not  known. 

4.  The  existing  conditions  in  the  problem  area  were  examined  by  repre¬ 
sentatives  of  the  Pittsburgh  and  Huntington  Districts.  Representing  ORHCD 
were  Bill  Woodbum,  Resident  Engineer;  Red  Hamric,  Field  Engineer;  Pat 
Oshel,  Geologist;  and  Dave  Nugen,  Project  Geologist.  Stuart  Long,  Chief  of 
the  Geology  Section,  and  Bob  John,  Geologist,  represented  ORPED-G.  After 
considerable  discussion,  the  group  agreed  on  the  following  plan  of  action: 

► 

a.  Lower  the  Monolith  12  founding  elevation  from  990  to  985,  the  same 
elevation  as  Monoliths  10  and  11.  This  will  require  drilling  and  blasting 
along  the  perimeter  of  the  monolith  and  associated  shifting  of  the  existing 
haul  road  from  one  end  of  the  excavation  to  the  other  and  back  again. 
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b.  Excavate  the  soft  and  broken  material  in  the  fault  trace  with 
earthmoving  equipment  and  hand  tools  in  accordance  with  Section  2D  of  the 
specifications.  This  will  also  require  pumping  out  the  water.  Since  the 
fault  dips  down  into  the  abutment,  the  cleanup  should  be  done  with  care  so 
as  not  to  make  the  situation  any  worse  under  the  left  side  of  Monolith  12. 

c.  After  cleaning  out  the  fault  area,  carefully  place  dental  concrete  "ft 
foundation  grade.  It  is  anticipated  this  will  effectively  cut  off  any 
seepage  path  running  under  the  dam. 

d.  Provide  additional  grout  holes  in  the  shear  zone  when  grouting  the 
foundation,  if  necessary. 

5.  Another  potential  problem  area  is  the  vertical  step  between 
Monoliths  13  and  14.  The  foundation  for  Monolith  14  is  at  elevation  1027 
In  a  sandstone  cap  extending  from  10  feet  to  15  feet  below  the  foundation. 
There  is  a  continuous  clay  seam  at  the  base  of  the  sandstone,  beneath  which 
are  weaker  units  such  as  siltstones  and  claystones  down  to  the  elevation  of 
the  Redstone  Coal  at  approximately  1005.  There  is  some  concern  about  the 
portion  of  this  face  below  the  sandstone  eroding  back  into  the  hillside. 

So  far  there  has  been  only  one  incidence  of  major  spalling  directly  below 
the  sandstone.  As  a  precaution,  rock  bolts  have  been  Installed  across  the 
face  in  a  single  line  through  the  sandstone  unit.  Additional  remedial 
measures  will  be  done  as  conditions  warrant. 

6.  Additional  trips  to  Stonewall  Jackson  are  planned  following  the 
lowering  of  Monolith  12  to  elevation  985,  probably  in  the  week  15  April. 

The  cleanup  of  the  fault  zone  will  be  closely  monitored. 


Atch 


STUART  LONG 

Chief,  Geology  Section 
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25  April  1965 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-83-C-0053 


1.  Reference  memoranda  on  same  subject  dated  5  March  1984  through 
17  April  1985. 

2.  The  Stonewall  Jackson  Lake  Dam  project  was  visited  on  15  April  1985  to 
Inspect  the  progress  of  rock  excavation  in  the  Monolith  10  through  12  area. 
The  foundation  for  Monolith  12  had  been  lowered  five  feet  to  elevation  985 

*  as  a  result  of  discussions  during  the  last  site  visit.  (Reference  MFR  on 

same  subject  dated  17  April  1985.)  The  haul  road  and  large  pieces  of  rock 
had  been  removed  from  the  pit  and  on  the  day  of  the  visit  the  only  equip¬ 
ment  operating  in  this  area  was  a  backhoe  excavating  fault  materials  from 
the  floor. 

j  3.  The  fault  in  question  has  an  approximate  strike  of  NIO'E,  trending 

I  roughly  from  the  upstream  left  corner  of  Monolith  11  to  the  downstream  left 

corner  of  Monolith  12.  It  dips  approximately  25°  to  30*NW  (down  into  the 
abutment)  and  is  oriented  such  that  it  rises  slightly  toward  the  downstream 
end  of  the  excavation.  The  fault  daylights  at  the  base  of  the  downstream 
,  third  of  the  Monolith  12/13  vertical  face  due  to  the  combined  effects  of 

|  the  orientation  of  the  fault  plane  and  the  lowering  of  Monolith  12  to  985. 

i  The  clay  gouge  and  breccia  zone  appears  to  be  approximately  two  feet  thick 

f  on  this  face.  Observations  of  the  upstream  and  downstream  faces  and  analy¬ 

sis  of  core  boring  data  indicate  the  fault  produced  a  vertical  offset  in 

the  beds  of  around  four  or  five  feet. 

I 

i  4.  The  majority  of  the  foundation  of  Monolith  12  was  still  covered  with 

water  so  the  condition  of  the  floor  is  not  known.  The  backhoe  was  exca- 
'■  vating  material  from  the  fault  zone  through  the  duration  of  the  visit.  It 

appears  that  water  removal  will  require  at  least  two  pumps.  Water  is 
entering  primarily  at  the  upstream  and  downstream  ends  of  the  excavation 
through  the  fault  zone. 

I 

|  5.  The  Monolith  10  and  11  foundations  were  cleaned  off  fairly  well.  The 

[  foundation  rock  is  a  fine  grained  silty  sandstone.  No  major  problems  are 

l  anticipated  with  these  two  monoliths,  with  the  exception  of  the  faulted 

'  portion  of  Monolith  11. 
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6.  The  next  site  visit  Is  scheduled  for  early  In  the  week  of  22  April. 

At  that  time,  cleanup  of  Monoliths  11  and  12  should  be  at  the  stage  where  a 
more  definitive  investigation  of  the  fault  trace  through  the  foundation 
should  be  possible. 


ROBERT  JOHN 
Geotechnical  Branch 


CF: 

ORPED 

ORPED-G 

ORPED-D 

ORHCD-I 

ORHCD-L 

ATTN:  Resident  Engineer 

Stonewa41  Jackson  Lake  Dam  2 


(R-90) 


ORHCD- 1 


26  April  85 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dam,  Trip  Report,  Contract  No.  DACW59-83-C-0053 


1.  On  22  April  1985,  Stu  Long,  Bob  Johns,  ORPED-G,  David  Nugen,  Rodney  Young, 
ORHCD-SKJ  and  H.  P.  Oshel,  ORHCD-I  visited  the  J.  F.  Allen  Company  Quarry 
near  Elkins,  West  Virginia.  The  purpose  of  the  inspection  was  to  observe 
quarring  operations  and  check  for  any  shale  contamination  in  the  coarse  aggregate. 

The  quarry  foreman  showed  us  the  two  areas  where  aggregate  for  the  project  is 
being  produced.  After  viewing  the  quarry  faces,  the  rock  produced  from  a  recent 
shot  and  the  coarse  aggregate  stock  piles,  we  did  not  find  any  shale  contamination. 

It  is  possible  that  some  shale  could  get  into  the  shot  rock  if  the  overlying  shale 
beds  are  not  completely  removed  in  the  area  of  the  shot.  We  stressed  the  importance 
of  not  having  any  shale  in  the  aggregate  to  the  quarry  foreman. 

2.  On  23  April  1985  an  inspection  was  made  of  the  fault  that  exists  in  the  foundation 
of  Monoliths  11  and  12.  The  foundation  had  been  rough  cleaned  to  grade.  The  trace 

of  the  fault  was  easily  observeable  across  Monoliths  11  and  12,  generally  diagonally 
from  the  upstream  right  corner  of  Monolith  11  to  the  downstream  left  corner  of 
Monolith  12.  It  was  decided  to  remove  as  much  of  the  soft,  faulted  material  as 
possible  in  order  to  found  on  firm  undisturbed  rock.  The  fault  excavation  and  dental 
concrete  back  fill  will  be  accomplished  in  two  sections.  The  first  being  Monolith 
11  and  a  few  feet  into  12  and  then  the  remainder  of  Monolith  12.  Excavation  was 
initiated  while  we  were  on  site.  The  excavated  area  is  approx.  6-10  feet  wide  and 
3-4  feet  deep.  The  majority  of  the  excavation  was  done  with  a  backhoe  and  con¬ 
siderable  hand  cleaning  will  have  to  be  done  in  order  to  have  an  acceptable  placing 
surface.  The  right  side  of  the  excavation  follows  a  firm,  sloping  rock  surface  and 
the  left  side  will  be  a  near  vertical  cut.  It  appears  that  his  will  produce  a 
satisfactory  founding  grade. 

3.  We  also  discussed  the  control  of  approx.  150-200  GPM  of  water  that  is  coming 
into  the  excavation  through  the  faulted  material  and  open  seams  in  the  rock, 
mostly  through  the  vertical  face  between  Monoliths  12-13  and  the  upstream  face 
of  Monoliths  11  and  12.  It  is  planned  to  channel  the  water  into  sumps,  install 

a  24  inch  CMP  riser,  pump  out  the  water  during  concrete  placement  and  then  back 
fill  the  pipe  and  sump  with  tremie  concrete. 


H.  P.  OSHEL 
Geologist 
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1.  Reference  recaoxanda  on  sane  suhiect  dated  5  March  1984  through  25  April 
1935. 

2.  The  Stonewall  Jackson  Lake  Da*  and  the  quarry  supplying  aggregate  for 
its  construction,  the  J.  F.  Allen  Company  quarry  near  Elkina,  West  Virginia, 
were  visited  by  Stuart  Long,  Chief  of  the  Geology  Section,  and  Robert  John, 
Geologist,  of  the  Geotechnical  Rranch  on  22  and  23  April  1985.  Also 
visiting  the  same  days  was  Fat  Othel,  Geologist,  of  OEHCD-I. 

3.  The  quarry  was  being  reinspected  primarily  because  of  an  impression  on 
the  part  of  some  recent  visitors  from  OP.PF.D  that  an  objectionable  aaonnt  of 
shale  was  present  in  the  aggregate  stockpiles  at  the  site.  In  addition  to 
Messrs.  Long,  Oshel,  and  John,  the  quarry  was  visited  by  David  Nugen, 

Project  Geologist,  and  Rodney  Young,  Concrete  Technician  fro*  the  project. 
Mr.  Bill  Long,  quarry  foreman,  net  os  at  the  quarry  and  accompanied  us  on 
the  inspection.  The  aggregate  ie  being  produced  from  the  Creenbrlar 
Limestone  formation  of  Klsslssipplan  age.  The  quarry  face  Inspected  in 
1982  and  described  In  the  Stonewall  Jackson  Concrete  DM  Is  still  In  opera¬ 
tion  and  ia  supplying  approximately  one-half  of  the  aggregate.  They  have 
opened  another  face  up-dip  of  this  face  In  the  same  formation  and  It  pro¬ 
vides  the  remainder  of  the  stone.  While  there  are  shaly  beds  in  the 
Greenbrier  Limestone,  these  are  being  wasted  and  Inspection  of  stockpiles 
both  at  the  quarry  and  at  the  project  revealed  no  objectionable  amounts  of 
shale  or  ahaly  material.  Monitoring  by  project  personnel  of  the  quality  of 
aggregate  supplied  will  continue. 

4.  The  progress  of  Stage  II  excavation  was  inspected  on  23  April  by 
Messrs.  Long,  Oshel,  Nugen,  and  John.  Of  primary  interast  was  the  con¬ 
dition  of  the  fault  zone  running  through  monoliths  11  and  12,  mentioned  In 
previous  MFR’s.  A  baekhoe  was  working  in  the  faulted  area  removing  broken 
rock  and  clay  gouge.  Measured  on  a  vertical  face,  the  actual  gouge  and 
breccia  zone  is  1  foot  to  3  feet  thick,  but  the  associated  zone  of  highly 
fractured  rock  la  much  greater.  The  general  configuration  of  the  fault  is 
shown  on  the  attached  drawing.  It  was  decided  to  excavate  the  right  tide 
of  the  fault  to  a  competent  rock  unit  which  dips  down  tovard  the  abutment 
while  leaving  the  left  side  as  nearly  verticnl  as  possible  (See  drawing). 

At  foundation  grade,  the  fault  zone  narrows  to  approximately  4  feet  in 
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width  near  the  right  center  of  Monolith  12  while  being  as  ouch  as  12  feet 
to  15  feet  across  in  other  areas.  The  backhoe  was  excavating  as  nuch  as 
4  feet  or  5  feet  below  the  original  foundation  grade  985  at  the  time  of  the 
visit.  The  water  flowing  into  the  area  was  reaoved  hy  pumps.  After  sone 
discussion  it  vat  decided  to  treat  the  fault  In  two  stages.  The  first 
stage  will  involve  removing  fault  ciateriala  and  replacing  then  with  dental 
concrete  across  Monolith  11  snd  up  to  that  point  In  Monolith  12  where  the 
fault  narrows  to  4  feet.  The  Becond  stage  will  involve  a  similar  treataent 
of  the  remainder  of  the  fault  in  the  Monolith  12  foundation.  Any  concrete 
placed  below  elevation  985  will  he  considered  dental  concrete. 

5.  Alternative  oethods  for  dealing  with  the  water  entering  the  excavation 
through  the  Monolith  12/13  vertical  face  were  discussed.  Red  Hsmric,  Piald 
Engineer,  proposed  a  24  inch  riser  pipe  in  the  downstream  left  comer  of 
Monolith  12  equipped  with  a  puop  to  carry  the  water  out  of  the  excavation. 
Thie  pipe  would  then  be  grouted  when  the  lifts  hsve  risen  above  the  heed  of 
water.  Hr.  Hanric  also  proposed  placing  a  sheet  of  plastic  against  parts 
of  the  vertical  12/13  face  to  funnel  water  down  the  face  and  into  the 
comer.  This  ides  was  abandoned  in  favor  of  a  plan  involving  using  the 
existing  half  circles  in  the  vertical  face  left  free  the  line  drilling  as 
natural  drainage  paths  down  the  face.  These  would  lead  water  into  e  pipe 
placed  along  the  edge  of  the  foundation  which  would  eventually  empty  into 
the  24  inch  pipe  at  the  downstrena  comer.  Croutlng  would  be  done  after 
the  first  or  sacond  lift  through  another  riser  pipe  leading  into  the  pipe 
on  the  foundation  edge  fro*  a  point  near  its  upstream  end. 

6.  It  was  also  aentioned  that  Monolith  12  Is  scheduled  to  reeelve  uplift 
pressure  cells  at  was  done  in  Monoliths  5  and  8.  Mr.  Long  suggested 
locating  one  or  two  uplift  cells  into  the  gouge  sone.  The  hole  throngh  the 
gouge  zone  would  be  cased  with  slotted  PVC  pipe  snd  the  uplift  cell  pro¬ 
tected  with  mason  sand.  Mr.  Haarlc  indicated  this  would  not  be  a  problem. 

7.  Additional  site  visits  to  the  dsa  are  planned  to  monitor  the  progress 
of  foundation  preparations. 


Fncl  SWART  B.  LORO 

Chief,  Geology  Section 
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MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-83-C-Q053 


1.  Reference  memoranda  on  same  subject  dated  5  March  1984  through 
6  May  1985. 

2.  The  Stonewall  Jackson  Lake  Dam  site  was  visited  by  Robert  John  of  the 
Geotechnical  Branch  on  3  May  and  6  May  1985  to  inspect  the  continuing  exca¬ 
vation  of  material  from  the  fault  that  crosses  Monolith  12  diagonally.  A6 
mentioned  in  Paragraph  4  of  the  6  May  MFR,  the  fault  was  being  treated  in 
two  stages.  Stage  one  was  completed  25  April  when  dental  concrete  was 
placed  in  the  excavated  fault  zone  across  Monolith  11  and  in  Monolith  12  to 
that  point  where  the  fault  narrowed  to  4  feet  near  the  right  center  of  the 
monolith.  According  to  Dave  Nugen,  Project  Geologist,  approximately 

49  cubic  yards  of  dental  concrete  were  required  to  fill  the  hole  left  by 
the  fault  excavation  to  foundation  grade  985.  By  the  time  of  this  site 
visit,  the  first  full  lift  of  concrete  had  been  placed  on  Monolith  11. 

3.  It  was  evident  from  the  3  May  inspection  that  problems  caused  by  the 
faulting  are  more  severe  in  the  Monolith  12  foundation  than  they  had  been 
in  the  Monolith  11  foundation.  This  is  partially  explained  by  the  fact 
that  the  fault  is  a  reverse  fault  dipping  down  into  the  abutment.  That 
portion  of  the  Monolith  12  foundation  landward  (left)  of  the  actual  fault 
trace  is  on  the  overthrust  side  and  the  rock  has  undergone  more  distress 
than  rock  on  the  footwall  side,  which  comprises  the  majority  of  the 
Monolith  11  foundation  and  the  downstream  right  corner  of  Monolith  12.  The 
upstream  face  of  the  excavation  to  remove  fault  materials  in  Monolith  12 
reveals  only  crumbly,  broken  siltstones  and  silt  shale6  below  the  sandstone 
cap  comprising  the  top  1*  or  2'  of  the  foundation.  A  3"  to  4”  clay  seam 
separates  the  sandstone  cap  from  the  underlying  6lltstones.  Frequent  clay 
seams  within  these  siltstones  and  silt  shales,  probably  offshoots  from  the 
major  fault,  continue  back  toward  the  upstream  end  of  the  monolith. 

Competent  rock  was  found  on  the  downstream  side  of  the  fault  after  removal 
of  the  gouge  and  breccia  and  it  does  not  appear  that  this  area  will  cause 
any  major  problems. 

4.  Also  inspecting  the  foundation  of  Monolith  12  on  6  May  were  Pat  Oshel, 
Geologist  from  ORHCD-I,  Dave  Nugen,  Project  Geologist,  and  Bill  Uoodburn, 
Resident  Engineer.  It  was  expected  that  the  dental  concrete  would  be 
placed  on  that  day  following  final  cleanup  of  the  fault  area.  However, 


(R-95) 


Jlctcvall  Jjc’-.oli  i-'dz  trip 


report,  Coatract  No.  VAC.SV-bJ-u-OOSJ 


tharc  ror.jitiea  cauourh  ov*r  pc. tcatinl  lor  dii i crscr Jal  settler.cut 
reaulraaL  cr«ct.l:ir.  uudir  t!;«i  xonclith  iJuc  to  poor  foundation  conditions 
c  *.«  t  rcwa  and  to  the  iott  of  the  fault.  At  the  request  of  hr*  Vioodsurr., 
placement  of  tUv  t'.cutiil  concrete  wait  postponed  until  Stuart  Loe„,  Chief  of 
tbs  Seolo^y  Soctloa,  c cold  inopset  the  condition*. 


5*  Mr.  Lon;;  arrived  at  the  pioject  7  Kay  1535.  Aleo  preson;  were 
Hecart.  Libel  aud  '  u;,c:*i.  In  a  telephone  conversation  with  hr.  Marshall 
fiasoid.  Chief  of  the  Geotechnical  Lranch,  following  hi*  inspection, 
hr.  Loni;  indicated  that  tho  aala  options  available  worm 

a.  Pines  the  dental  concrete  as  original 1/  plauus.l  aud  accept  pocr 
foundation  condition!  at  the  upstrcaa  end  of  the  monolith. 


b.  Lesion  a  oysLeu  to  compensate  for  the  poor  conditions,  such  as 
reinforcing  tou  base  of  the  uooolith  with  a  cat  of  soae  Lina. 

c.  Excavate  the  entire  portion  of  the  cocollth  to  the  left  of  the 
fault  line  dove  to  below  tho  fault. 


It  should  be  noted  that  this  last  option  could  involve  «  significant  a  casual 
of  excavation  since  the  orientation  cf  toe  fault  la  eoch  tint  It  occurs  at 
approximately  elcvatloe  S70  la  the  upstream  left  corner  of  Kcnollth  12  (as 
evidenced  by  existing  boring  219). 

6.  Tbs  situation  was  discussed  by  nr.  Tsusold,  hr.  Joe  Colcttl,  CMcf  of 
the  Design  branch,  Hr.  i-J  Koranic,  Chief  of  the  Engineering  Division,  end 
Hr.  Charlie  Canning  of  the  Ohio  hirer  Division,  OllDKL— G.  It  ves  decided 
to  defer  e  fiuel  decision  pending  the  drilling  of  five  additional  explore-' 
tory  borlu£s  ec  the  locations  shown  os  tb*  attached  drawing  by  S.  H.  Kott, 
lac.  of  iiuntington,  WV«  Drilling  is  to  cocjscoce  1C  Hay  19tiS.  After  enaly— 
s la  of  the  core  borings,  the  options  will  be  rseveloeted. 
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vr>vs?.AHT.r.M  rort  r.ncoyn 

SUhJTCTi  Stonewall  Jacksor.  hat*  Trip  ^cwrt,  Contract  So.  !>Ar.!3S-“3-C-OC53 


1.  ^efercncs  -acsaranda  on  earvr  eahtect  dated  3  Kerch  l'JRA  tbron.h  1?  May 


?.  The  ^tonovell  Jackson  Lake  Man  van  rlelted  by  Robert  John  of  the 
Cnotnchnlcal  branch  on  f>  and  7  Jnoe  1?S5  to  Inspect  the  foundation  and  Ini¬ 
tial  concrete  placesent  of  ’•onolith  11.  This  monolith  was  Suing  placed  a 
little  earlier  than  expected.  In  light  of  the  fact  that  Monolith  12  hod 
been  brought  up  to  an  elevation  only  slightly  higher  than  the  foundation 
elevation  of  Monolith  13  (eler  10CO)  rather  rhan  the  typical  one  or  too 
lift*. 

3.  The  foundation  r«ek  for  Monolith  13  1*  an  intornedrfed  slltatonc  and 
tllty  sandstone.  Aside  froa  o  depression  on  the  left  side  of  the  foun¬ 
dation  and  a  trough  Along  tho  right  side  adjacent  to  Nonollth  12,  there 
were  no  unusual  features  la  this  foundation.  The  depression  on  the  left 
side  of  the  foundation  extended  frost  30  feet  doonstreaa  of  the  axis  to 
60  feet  downstreae  of  the  axis  along  the  Koooilth  13/1*  Joint  and  was 
approximately  a  half-oral  la  plan  view.  At  it*  widest  point.  It  extended 
1C  feet  toward  Monolith  12.  tt  was  approximately  2.5  feet  deep  along  the 
13/14  Joint  sad  sloped  up  ro  the  rijbt,  apnsrentlr  following  Che  dip  of  the 
beds.  The  trough  cm  the  right  aide  of  the  foundation  was  also  two  to  three 
feet  deeper  than  the  rest  of  the  foundation  with  a  naxleo*  fire-foot 
lateral  extent.  Neither  of  there  feature#  posed  a  problem  during  concrete 
placement  sad  they  were  not  tl^alflcsnt  enough  to  require  dnntal  concrete. 

4.  The  FTC  oipes  that  had  been  pieced  at  the  downstream  cad  of  the 
Konollch  12/13  Joint  for  the  purpona  of  srouting  a  depression  In  that  rer- 
tlcal  face  were  cot  off  at  deration  1000  prior  to  setting  the  forms  for 
Monolith  13.  That  greeting  and  grouting  of  four  ef  the  fire  additional 
borings  In  “oaollth  12  and  thr  upetrea*  soup  its  Monolith  12  hat!  bean 
completed  prior  to  this  site  rlait.  “lie  suap  in  the  downstreau  left  corner 
of  Monolith  12  and  boring  22*5  on  the  upstream,  center  line  of  Monolith  12 
hare  yet  to  be  .grouted.  Varer  Is  still  flwwlny  out  of  boring  22R. 

3.  Additional  tripe  to  the  project  are  planned  to  Inspect  the  foundation* 
fer  fionolltha  14  through  16  as  concrete  plr.cnsjent  continue*. 
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1 .  ;  t  icrtrt*  Tc.  craiSn  ct>  s;ti;e  subject  •.ater  r.  rare)  1"L4  throe, ':  1>  Jure 
! 

iti.crt  leap,  Chief  cf  tie-  <cclfj>  Lection  cf  the  flttaburrl  I lttrlct 
««ct»chntccl  ircr.cl,  virltid  tit  btcficvall  Jeeikoe  i.ev  project  cr.  n  er. 

1>  July  1,:J  5  for  the  |-i:r|  cf.e  of  ircj-ectliip  arc  a;,;  levin;,  foundation  prep- 
r.reticr  cf  14* 

i  ocr-datf  or  Preparation.  The  foundation  root  for  rcHcllth  14  is  an 
lr.tcr'ccded  eiltkicnc  ur.d  kilty  a&ndctocc.  /side  frt.r  Infrequent  lot-  tuple 
vcatberco  jolctlnj,,  the  foundation  roeV  use  satisfactory  for  placement. 

Vie  tiiiiidat lot  trade  was  at  apprczlcatr  elevation  lt'27.S,  1/2  foot  above 
deslpr  prt^e.  Th.it  will  yroctice  a  placement  cf  three  feet  cf  concr&te  tc 
c-lecrticr  JC2f.  ‘cnclith  11  had  only  been  pieced  to  elevation  lt21* 

2. r‘  feet  be  lev  ii.%  foundation  of  fcorollth  14. 

ojrrtval  was  ,Jvtr  oc  10  July  tc  place  ccncret*.  ‘c»«ver,  *t  OtlC-  hours 
fva  tvr  inter  cf  ralr  fell  at  the  project  which  resulted  Ip  cancellation 
o:  vrrl .  (t  J1  July,  ?72  jsrde  of  concrete  were  placed  in  i-oncllth  14. 

c.  r.jphr  /  butv-ert  jcv.r.rctlcn  Croutiiu,.  lave  *>v£«:i!,  project  peclopist,  had 
presented  preliminary  dcsif-n  changes  tc  the  rlpht  abotc.cn  l  surface  ^roctlnj, 
rcrini  b  previevi  field  trip.  These  m<.«f  JficsticT-s  were  iltcststd  doe  to  • 
rawest  hy  the  Ccntrectc-r  that  consideration  he  r iven  to  charge*  in  the 
sequence  of  cccstructiec  and  p-routin;;.  Tl«cae  clier.pes  liave  not  been  for— 
itrlly  delivered  to  the  Resident  rnpineer. 

basically,  the  Contractor  vicr.tr  to  construct  tit*  tiller  concrete  plup,,  the 
concrete  retaicl veil  (  and  possibly  the  roadway  adjacent  to  f.cnclltfc  1 
icfcrc  treutitv  the  ripbt  sfcud.ent. 

» Hit  there  are  nr  significant  prcblets  with  sllcvir  t  the  ripht  aluioent 
surface  '-.routiny  tc  he  accomplished  after  the  above  ite\ x  nf  verb  Svavc  hern 
c<  r.rtt  vetud,  the  Ccr.tr  net  or  aiioulc*  be-  t.sric  to  accept  the  possible  rieXi  ar.d 
ti.e  a^bitional  costa  Involved.  Vliece  art  cs  fulic-vf  : 

r.  i  y  crilliii,  tree  t  Liibcr  elevation,  ti.c  cuortitlra  of  *rovit  pipe 
n  ;  <  rout  to.  rt-fcl  ti-.c  (rout  pljcs  vcul'  Increase. 
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\.  tcro  control  ever  j  rcut  ;:rt stores  vill  Uo  tet.trircd  tc  prevent 
uplift  cr  ca'*,r;;e  to  the  ccKpleted  structure*. 

If  the  Contractor  arVrtfcocs  then-  riCKK,  and  that  the  »cclt total  coat  of 
K.ncrlalt  vnoic  le  accepted  ly  the  Contractor  solely  fer  1-i*  convenience , 
tire  ti-al  ar.y  dara-e  to  ti  c  cuirplfcted  rtructurce  lie  repaired  at  no  cost  to 
i'..e  Ccvert.cciit ,  tru  e  the  propotal  could  l*  accepted. 

1.  i.-.ter  Veil  f ci  Conti  deration  thould  U-  ti von  t«.  reflating  tic 

Ur  tracrcr  itilicd  veil  on  toe  dcu-T.et  rtov  left  sl-ui  Ctrl  vlt:  tie  rt-.rp  left 
1  r>  tl  (  e’ewretr car  c error  of  hcr.clith  12.  Hit.  events  tc  i*  an  rxcellcot 
lcotcc  ci  wsttx  Utli  in  ycIut.o  an t  t^u&iity.  (.necr  or  clarity  er-.c  tact*..} 
it  it  i.u:  ;;tf  red  that  sawjlea  ho  take.:.  for  vaLtr  rtseljty  In  oitici  to  evsl- 
tut  Lliit  source  ci  vatcr  tor  the  c at. 


t.  Additional  trips  to  the  project  are  planned  tc  irsjcct  the  ftur-’iit lees 
fie  Howell  the  15  art*  16  as  concrete  plsceuent  ccrtinucb. 
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krmora'.tcm  pjs  recors 

SUBJECT:  Stonewall  Jackson  Dan  Trip  Report,  Contract  Ho.  HACW59-83-C-0053 
and  Typart  Oaa  Access  Road  Settlement 


1.  Jlefer^nce  memoranda  on  oanc  aubjeet  dated  5  March  19S4  through  18  July 
1935. 


2.  Stoart  I.onr,,  Chief  of  tha  Geology  Section,  and  Barbara  Vatijevicb, 
geologist  of  the  Geotechnical  Branch,  rial  ted  the  Stonewall  Jackson  Dan 
project  on  IS  and  19  Jaly  1985  for  tbc  ptrrp-ose  of  inspecting  and  approving 
founds tlon  preparatloa  of  Mo no  Li  th  IS. 

3.  Poondatlon  Preparation.  The  foundation  rock  for  Monolith  15  is  an 
lnterbedded  moderately  hard,  dark  gray  daystane  with  calcareoas  Inclusions 
and  a  naderacely  hard,  sedlon  gray,  silts tone.  Tha  ailtatone  con posed  the 
alnor  exposure  primarily  along  the  base  of  the  Monolith  15-16  step.  Tbc 
foundation  rock  was  satisfactory  for  pi a cone nr  and  approval  wns  Risen  oa 

19  July  to  place  concrete. 

The  foundation  grade  was  at  approximate  elevation  1-038.5.  This  will  pro¬ 
duce  e  placement  of  approximately  6.5  fast  of  concrete  te  elevation  1045. 
Monolith  14  bad  only  been  placed  to  elevation  1035,  3.5  feet  below  the 
foundation  of  Monolith  15. 

4 .  Tygart  Pan  Access  toed  Settlement.  At  the  request  of  Gordon  Lendl  a, 

Asa t  Resident  Engineer,  Stonewall  Jackson  Project  Office,  the  undersigned 
visited  Tygart  Daw  oa  19  July  1963,  to  investigate  a  reported  slide  In  the 
right  abutment  access  road  to  the  crest  of  the  dan.  Mr.  Pat  Docherty,  Area 
Kaoager  for  the  Monongahela  Area  projects,  was  present  daring  the  inspec¬ 
tion. 

The  upper  access  road,  near  tba  Past  Stairwell  building,  shows  algos  of 
cracking  through  the  asphalt  paveaent  and  a  measured  settlement  of  over 
4-lacbea,  four  feet  from  the  right  of  center  lino.  The  cracking  covers  an 
area  approximately  25  feat  long  by  13  feat  vide  and  atarta  20  feat  from  the 
dovnatreen  edge  of  the  Stairwell  building.  The  crack  la  a  maximum  of 
l-ineb  wide,  and  la  generally  Irregular  In  shape,  covering  nearly  one  half 
of  the  roadvay  (see  attached  sketch  and  photos). 
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MTIlORAMttIM  70R  RECORO 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  Mo.  nACM59-S3-C-O053 


1.  Reference  memoranda  on  sane  subject  dated  5  March  1934  through  29  July 
1935. 

2.  Robert  John,  zoologist,  of  the  Pittsburgh  District  Ceotechnical  Branch 
visited  the  Stonewall  Jackson  ham  project  on  17  and  Id  September  1935  for 
the  purpose  of  inspecting  and  approving  the  foundation  preparation  of 
Monolith  16.  Me  was  net  there  by  David  ilugen,  project  geologist. 

3.  The  foundation  rock  for  Monolith  16  is  a  moderately  hard  interbedded 
silt3tonc  nnd  fine  grained  sandstone.  The  foundation  grade  was  at  approxi¬ 
mately  elevation  I960.  The  major  problems  noted  with  this  foundation  were 
thin  red  clay  seams  on  some  bedding  planes  and  frequent  near  vertical 
joints  spaced  from  6  Inches  to  4  feet  aoart.  Removal  of  druacry  sounding 
rock  caused  hy  these  clay  seams  required  a  pood  deal  of  time.  The  Joints 
trended  roughly  north-south  and  while  they  were  nuneroua,  the  'rtdth  and 
depth  of  their  associated  weathered  zones  were  not  ae  great  as  with  most  of 
the  joints  found  in  other  foundations,  however,  there  was  an  open  joint  up 
to  2  inches  wide  terminating  toward  the  upstream  end  of  the  Monolith  15 
face  that  would  require  cleaning  and  backfilling  with  grout  prior  to 
concrete  placement.  There  was  a  depression  at  the  onstream  right  corner  of 
the  monolith,  partially  due  to  the  weathering  effects  of  this  joint.  Also, 
burlap  and  pieces  of  wood  were  noticed  along  the  edge  of  the  Monolith  15 
face  at  foundation  grade.  The  clean-up  crews  were  directed  to  remove  these 
as  part  of  their  foundation  preparation. 

4.  The  gallery  form  work  for  Monolith  16  had  yet  to  lie  set  and  concrete 
placement  was  scheduled  for  19  or  20  September.  Tbccept  for  last  minute 
clean-up  procedures,  the  foundation  looked  good  and  it  was  not  considered 
necessary  to  stay  at  the  project  for  concrete  placencnt. 

5.  This  Is  the  last  foundation  inspection  scheduled  for  Stonewall  Jackson 
Dan.  Grouting  of  the  foundation  is  expected  to  connence  sometime  around 
January  1?G6. 
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30  December  1985 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Routing  Slip  &  Transmittal  Slip  dated  19  Dec  1985  concerning  the 
Foundation  Grouting  Program  for  Stonewall  Jackson  Dam 


As  noted  in  the  transmittal  slip  there  are  no  prior  contractor  submittals 
required  in  the  contract  specifications  concerning  the  grouting  program.  At 
present,  neither  the  contractor  nor  his  subcontractor  has  mentioned  any  prob¬ 
lems  with  complying  with  the  specification  requirements  of  Section  20  of  the 
contract. 

There  was  an  informal  meeting  here  at  the  job  site  two  weeks  ago  with  the 
subcontractor,  Pennsylvania  Drilling  Co.  Discussed  at  this  meeting  with  Jim 
Jones,  Supervisor  and  "Snuffy"  Smith,  Grouting  Specialist,  were  the  following: 

(1)  Drills  -  Electric  driven  -  hydraulic 

(2)  Grout  Plant  -  Located  on  abutment;  pumping  to  agitator  located  inside 
gallery  from  which  pressure  grouting  will  be  performed. 

(3)  Cement  -  furnished  in  bags 

(4)  Work  Sections  -  Determined  with  equipment  and  personnel  known. 

(5)  Starting  Date  -  Middle  of  January  1986 

The  above  general  information  will  be  confirmed  and  additional,  specific 
details  concerning  the  grouting  program  determined  when  the  subcontractor  has 
mobilized. 

J. 

WARREN  D.  NUGEN  ' 

Geologist 

CF: 
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MEMORANDUM  FOR  RECORD 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-83-C-0053 


1.  Robert  John,  geologist,  and  Stuart  Long,  Chief  of  the  Geology  Section 
of  the  Geotechnical  Branch,  visited  the  Stonewall  Jackson  Lake  Dam  project 
on  20  and  21  February  1986  to  inspect  the  progress  of  foundation  grouting 
currently  underway  at  the  project.  They  were  met  at  the  project  by  Pat 
Oshel,  geologist  from  ORHCD-I  and  David  Nugen,  project  geologist,  who  is 
supervising  the  grouting. 

c 

2.  The  subcontractor  performing  the  drilling  and  grouting  operation  is 
Pennsylvania  Drilling  Co.  of  Pittsburgh,  PA.  They  have  been  at  the  site 
since  approximately  the  first  week  of  January.  The  holes  in  the  gallery 
are  angled  20*  upstream  and  20*  toward  the  abutment,  producing  an  actual 
angle  of  approximately  27*  measured  on  a  plane  45*  from  the  dam  axis. 

Pipes  for  the  primary  and  secondary  holes  were  set  at  the  appropriate  angle 
In  the  gutter  of  the  drainage  gallery  at  the  time  the  monoliths  were 
placed.  Pennsylvania  Drilling  then  drills  the  1-3/8-inch  diameter  holes 
through  these  starter  pipes  with  either  a  CP-65  (Chicago-Pneumatic)  rig  or 
one  of  the  electric  rigs  they  purchased  from  the  Gearmec  Company  of  Sweden. 
The  grout  hoses  are  attached  to  the  nipples  through  a  threaded  connector 
being  used  in  lieu  of  packers. 

3.  The  Contractor  is  currently  working  on  the  grout  holes  angled  toward 
the  right  abutment.  Mr.  Nugen  has  divided  the  right  battered  holes  into 
four  sections,  numbered  1,  2,  3,  and  4  as  shown  on  the  attached  drawing. 

The  curtain  is  also  divided  vertically  into  two  zones.  Within  each  zone 
there  are  stages,  the  depth  of  which  depends  on  geologic  conditions  encoun¬ 
tered  during  drilling  such  as  loss  or  gain  of  drill  water  in  appreciable 
amounts.  If  no  unusual  conditions  are  encountered,  the  entire  zone  is 
drilled  as  one  stage.  Holes  in  each  section  are  drilled,  pressure  tested, 
and  grouted  in  the  following  sequence  -  Zone  1  primary  holes.  Zone  1 
secondary  holes,  Zone  2  primary  holes,  and  finally  Zone  2  secondary  holes. 
To  date,  no  tertiary  holes  have  been  required.  Each  section  is  drilled  and 
grouted  to  completion  before  beginning  an  adjacent  section.  A  minimum 
100-foot  spacing  is  maintained  between  drilling  and  grouting  operations. 

The  grout  plant  is  presently  located  outside  the  Monolith  5  adit,  with 
lines  ,jrunnlng  down  to  a  smaller  agitator  and  Moyno  pump  in  the  gallery. 

The  hopper  of  this  unit  holds  5.6  cub'ic  feet  of  grout. 


ORPED-GG 

SUBJECT:  Stonewall  Jackson  Dam  Trip  Report,  Contract  No.  DACW59-83-C-0053 

4.  As  of  the  site  visit,  sections  1  and  3  were  complete.  The  primary 
holes  in  remaining  sections  2  and  4  are  also  complete.  Generally  speaking, 
the  foundation  appears  to  be  tight.  Grout  takes  have  been  small  in  the 
majority  of  primary  holes  and  pressure  testing  has  shown  that  grouting  is 
not  required  in  many  of  the  secondary  holes.  An  interesting  phenomenon 
noticed  is  that  many  of  the  holes  produced  an  artesian  flow  and  a  pressure 
of  between  seven  and  nine  pounds,  but  when  water  pressure  tested  would  not 
take  any  water.  One  possible  explanation  is  that  drilling  is  surcharging 
the  formation. 

5.  In  section  1  and  3,  the  first  stage  of  the  primary  holes  was  stopped  at 
depths  ranging  from  two  feet  to  four  feet  below  the  foundation.  Grout 
takes  ranged  from  zero  to  seven  bags,  with  the  exception  of  one  very  high 
take  of  40  bags  in  one  of  the  holes  under  Monolith  9.  This  method  was 
abandoned  for  sections  2  and  4;  most  of  those  were  drilled  the  entire 
depth  of  the  zone  although  some  holes  did  require  two  or  more  stages.  As 
many  as  16  bags  have  been  required  for  grouting  primary  holes  In  Zone  1  in 
the  abutment  fan  area  (Section  4).  No  tertiary  holes  have  been  required 
yet  but  Mr.  Long  recommended  that  a  tertiary  hole  be  added  If  the  secondary 
hole  shows  a  take  of  five  bags  or  more.  Tertiary  holes  should  also  be  con¬ 
sidered  In  the  area  of  the  former  riverbed  if  the  primary  holes  show  high 
take,  even  If  secondary  holes  indicate  no  need  for  them.  So  far  this  has 
not  been  the  case  but  additional  grout  takes  are  expected  in  the  holes 
angled  toward  the  left  abutment,  particularly  in  the  faulted  area  under 
Monoliths  11  and  12.  Inspectors  are  to  watch  the  uplift  pressure  cells  in 
Monolith  12  for  changes  brought  on  by  water  pressure  testing  and  take 
action  to  prevent  these  cells  from  being  grouted  in  the  event  they  are 
effected.  So  far,  the  uplift  cells  in  Monoliths  3  and  8  have  not  been 
effected  by  the  grouting  and  continue  to  function. 

6.  The  contract  calls  for  NX  size  exploratory  borings  to  be  drilled  to 
determine  the  effectiveness  of  the  grouting  in  sealing  foundation  fractures 
or  expanded  bedding  planes.  So  far,  none  have  been  drilled.  The  group 
discussed  where  these  holes  should  be  drilled.  The  tentative  plan  is  to 
drill  one  hole  from  the  surface  in  each  abutment,  at  least  one  hole  in  an 
area  that  appears  tight,  a  few  in  selected  areas  of  high  grout  takes,  and  a 
few  in  the  area  between  Monoliths  10  and  13. 

7 .  A  CAGE  task  group  on  grouting  from  WES  and  various  Corps  districts  and 
divisions  is  planning  a  meeting  at  Stonewall  Jackson  on  18-19  March  to 
review  and  discuss  the  computer  aided  grouting  program  in  use  at  the 
project.  The  program  is  primarily  a  data  storage  system  in  which  the 
applicable  data  from  each  grout  hole  is  entered  at  the  end  of  the  workday. 
As  such,  the  system  is  useful  for  presenting  a  summary  of  each  hole's 
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characteristics  and  for  preparing  pay  estimates,  but  is  not  being  used  for 
on-site  decisions  concerning  grout  mix,  rates  of  placing  grout,  etc. 
Another  site  visit  to  the  project  is  planned  the  week  of  9  March  to  update 
the  progress  of  the  grouting  and  finalize  the  itinerary  for  this  meeting. 


Atch  ROBERT  JOHN 
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1.  Reference  memorandum  on  same  subject  dated  5  March  1986. 

2.  Robert  John, .  Geologist ,  and  Stuart  Long,  Chief  of  the  Geology  Section 
of  the  Geotechnical  Branch,  visited  the  Stonewall  Jackson  Lake  Dan  project 
on  8  and  9  April  1986  to  inspect  the  progress  of  the  foundation  grouting 
currently  underway  at  the  project.  David  Nugen,  project  geologist,  is 
supervising  the  grouting  operation,  which  is  being  done  by  Pennsylvania 
Drilling  Co. 

3.  With  the  exception  of  surface  grouting  landward  of  Monolith  1, 
grouting  of  the  right  side  of  the  foundation  is  complete.  Tertiary  holes 
had  been  added  from  Monolith  1  through  approximately  Sta.  2+00  in 
Monolith  3  as  a  result  of  some  relatively  high  grout  takes  in  this  area  and 
a  request  by  Mr.  Long  that  tertiary  holes  be  drilled  to  intercept  vertical 
steps  between  monoliths.  The  latter  tertiary  holes  indicate  the  vertical 
steps  are  tightly  grouted.  Four  quaternary  holes  were  required  under 
Monolith  2  from  Sta.  1+07  to  1+75  since  the  adjoining  tertiary  holes  had  a 
grout  take  of  greater  than  five  bags.  Grout  takes  on  the  right  side,  in 
general,  were  surprisingly  low. 

4.  Work  is  now  progressing  in  the  gallery  on  grout  holes  battered  toward 
the  left  abutment.  Mr.  Nugen  has  the  gallery  divided  into  three  sections  - 
Section  5  (encompassing  holes  between  stations  4+39  and  5+49),  Section  6 
(5+49  to  6+39),  and  Section  7  (6+39  to  7+35,  Including  the  abutment  fan). 
Grout  takes  have  been  higher,  but  more  in  line  with  what  was  expected,  on 
this  side  of  the  grout  curtain.  This  is  especially  true  of  areas  where  the 
grout  holes  Intersect  the  fault  diagonally  crossing  the  foundation  of 
Monolith  12  as  it  dips  down  into  the  abutment.  Drilling  Zone  1  tertiary 
holes  from  Station  4+80  through  Station  5+80  was  recommended,  noting  the 
potential  for  extending  the  reach  of  tertiary  holes  if  conditions  encoun¬ 
tered  in  the  future  warrant  them.  The  first  stage  of  the  tertiary  holes 
should  be  stopped  five  feet  below  founding  elevation.  The  following  table 
indicates  progress  to  date  on  grouting  the  left  abutment. 
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Section 

Zone 

Primary 

Secondary 

Tertiary 

Quaternary 

5 

1 

Complete 

Complete 

- 

- 

5 

2 

- 

- 

— 

— 

6 

1 

Complete 

Complete 

- 

6 

2 

Complete 

Complete 

— 

— 

7  - 

abutment  fan 

1 

Complete 

Complete 

— 

7  - 

abutment  fan 

2 

— 

7  - 

from  gutter 

1 

Complete 

— 

— 

7  - 

from  gutter 

2 

- 

- 

— 

— 

5.  Mr.  Long  and  Mr.  Nugen  both  expressed  some  surprise  that  none  of  the 
holes  have  hit  a  large  water  passage  yet.  This  relates  to  the  large  volume 
of  water  seen  entering  the  downstream  left  corner  of  the  Monolith  12  exca¬ 
vation  prior  to  concrete  placement.  This  water  was  directed  into  a  24-inch 
vertical  corrugated  metal  pipe  still  open  to  the  surface.  There  are 
thoughts  of  possibly  using  this  as  a  water  well  for  the  project  subject  to 
water  quality  testing.  There  is  the  possibility  that  this  water  is  coming 
from  the  mountain  along  passages  downstream  of  the  dam  and  would  thus  be 
unaffected  by  the  foundation  grouting.  It  was  recommended  that  after 
grouting  is  complete,  the  water  in  this  pipe  should  be  pumped  out  and  the 
recharge  yield  determined.  The  possibility  of  installing  piezometers 
downstream  of  the  dam  in  this  area  was  also  discussed. 

6.  Much  of  the  discussion  between  Mr.  Long  and  Mr.  Nugen  centered  on  how 
to  approach  the  surface  grouting  required  on  the  right  and  left  abutments 
in  terms  of  the  procedures  the  Contractor  has  proposed  in  his  21  February 
1986  submittal.  It  was  learned  that  this  proposal  has  been  modified  due  to 
the  removal  of  significant  amounts  of  rock  left  of  Monolith  16. 

a.  Right  Abutment.  Roles  to  be  drilled  from  the  surface  are  laid  out 
on  the  road  and  turnaround  as  shown  on  the  attached  drawing.  Pennsylvania 
Drilling  has  a  truck-mounted  drill  rig  parked  in  the  turnaround  but  has  not 
yet  sent  a  crew  to  run  it.  The  holes  will  basically  follow  a  line  formed 
by  the  expression  of  the  abutment  fan  holes  if  they  were  on  the  surface 
(20°  upstream).  In  addition  to  vertical  holes,  there  will  be  two  holes 
angled  to  the  left  (roughly  paralleling  the  landward  face  of  Monolith  1) 
and  six  holes  angled  to  the  right.  An  NX  exploratory  boring  will  be  put 
down  at  Station  1+11  and  will  serve  as  a  secondary  grout  hole  when 
complete.  The  current  proposal  is  to  drill  the  primary  holes  to  el  1020 
and  the  secondary  holes  to  1054,  except  the  two  left  angled  holes  which 
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would  both  go  to  1040.  If  the  primary  holes  warranted  it,  the  secondary 
holes  could  also  be  extended  to  1020.  It  was  recommended  that  this 
grouting  begin  as  soon  as  possible  so  that  drain  hole  drilling  can  com¬ 
mence  and  that  the  casings  be  totally  grouted  in,  so  that  no  uplift  of  the 
concrete  filler  section  will  occur. 

b.  Left  Abutment.  At  the  time  of  the  visit,  the  first  lift  of  imper¬ 
vious  fill  section  tying  in  the  left  abutment  with  Monolith  16  was  being 
placed.  The  Contractor  wants  to  use  this  area  as  part  of  the  access  road 
connecting  to  the  H  road  tie-in.  It  is  unknown  at  this  point  how  far  up 
the  Contractor  intends  to  bring  the  fill  before  starting  the  grouting 
operation.  Regardless,  the  grouting  will  be  done  through  casings  augered 
through  this  fill,  drilled  one  foot  into  rock,  and  grouted  the  full  length. 
The  direction  and  alignment  of  holes  will  correspond  to  the  alignment  of 
the  abutment  fan  holes  as  in  the  case  of  the  right  abutment.  Casings  will 
be  set  at  el  1082  with  the  bottom  of  the  holes  at  el  1067.  The  holes  would 
be  angled  20*  as  shown  on  the  attached  drawing.  In  the  event  grouting  is 
not  done  uncil  the  fill  is  brought  up  to  just  below  roadway  elevation  1102, 
the  top  two  feet  of  casing  shall  be  of  the  screw-in  type  so  that  it  can  be 
removed  and  reduce  the  effects  of  the  casing  on  the  road  surface.  The 
Contractor  is  currently  compacting  the  fill,  obtained  from  a  borrow  area 
upstream  of  the  dam,  with  a  large  steel  roller.  A  sheep's  foot  roller 
would  be  preferred.  In  addition,  the  Contractor  should  use  a  motorized 
hand  tamper  at  the  fill/concrete  interface. 

7.  Additional  site  visits  will  be  made  as  conditions  warrant.  To  date, 
the  grouting  is  proceeding  very  well,  but  the  Contractor  is  anxious  to 
begin  drilling  the  drain  holes.  Mr.  Long  confirmed  that  the  Contractor  may 
start  drilling  the  drains  between  Station  1+90  and  3+10,  bearing  in  mind 
that  these  holes  must  be  protected  when  drain  hole  drilling  higher  up  in 
the  gallery  commences. 


Atch  ROBERT  JOHN 

Geotechnical  Branch 
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DON:  Dam  Monolith 

:ENCE  EXPLORATORY  DOR  I 
I)  Pre-contract:  t>  5 


KllCtCc  . 

I  1'_0  a 


2 )  Dur  i  n  q  Contract: 


OTAT ION: 


FOUNDATION: 


1  > 

El evat 1  on : 

1045 

2) 

Di men si ons : 

Width  25' 

-0";  Length 

41  ' 

-  [ 

t  co  1  +  40 


tZ)  Description:  Sandstone;  31 1  tv,  fine  grained, 
moderately  hard 

(4)  Special  or  Unusual  Conditions:  Several  open  to  high 
angle,  weathered  joints  transversmq  foundation 
1 1  oar 

<5>  Treatment:  Standard  Tina]  clean-up:  fill  open  joints 
by  brush  grouting  prior  to  placing  concrete 


(6>  Dewatering:  standard  small  sump  pumps  used  during 
concrete  placement 

'7)  T  n  it  rui  1.  en  t  at  1  on  :  None 

■'  ;3  f  Photographs:  111  to  1  E'4 

(rt-se  ft)  1  I  line  II  f  thi  i  t  op  Of  I 
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FOUNDATION  GEOLOGY 

MONOLITH  NO.  2 


LOCATION:  Dam  Monolith  STATION:  1+40  to  1+30 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract:  74 

(2)  During  Contract:  200,216 

FOUDAT I  ON : 

( 1 >  El ev  at l on :  1 022 

( 2 )  Dimensticns:  Width  40'  O" ;  Length  59'  3-5/8" 

(3)  Description:  Between  Sta.  1+45  and  1+65,  near 
horizontal  silty  sandstone:  Between  Sta.  1+65  and 
1+35,  thin  to  medium  bedded  silty  sandstones  and 
and  siltstones  dipping  approximately  22  degrees 
toward  the  east 

(4)  Special  or  Unusual  Conditions:  N  45  degrees  E, 
normal  fault  line  with  a  50  degree  NW  dip  runs 
lengthwise  near  center  of  monolith  floor:  Several 
open,  high  angle,  fault  related  joints  between  Sta. 

1+65  and  1+85 

(5)  Treatment:  12  cubic  yards  dental  concrete  placed  09 
Aug  1984  to  correct  overbrake  at  Monolith  2/3  face: 

After  final  cloan-up  of  foundation,  4  cubic  yards  of 
heavy  grout  was  bur shed  into  the  fault  line  and 
associated  open  joints 

(6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement. 

(7)  Inst rumen tat i on :  None 

<8)  Photographs :  97  to  107 

(See  Volume  II  of  this  report) 

(9)  First  Placement:  06  September  1984  .  _ 
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FOUNDATION  GEOLOGY 


MONOLITH  NO.  3 

LOCATION:  Dam  Monolith  STATION:  1+85  to  2+25 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract :  14,  73A 

(2)  During  Contract:  215 

FOUNDATION: 

(1)  Elevation:  995.6 

(2)  Dimensions:  Width  40'  0" ;  Length  80'  1-15/16" 

(3)  Description:  Near  horizontal,  silty,  Tine  grained 
sandstone 

(4)  Special  or  Unusual  Conditions:  Few  thin  (l/4"-l/2"> 
dark  shale  -filled,  vertical  joints 

(5)  Treatment:  Standard  final  clean-up  with  special  care 
in  cleaning  exposed  Redstone  coal  seam  along 
foundation  wall 

(6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement 

(7)  Instrumentation:  None 

(8)  Photographs:  64  to  71 

(See  Volume  II  of  this  report) 

(9)  First  Placement:  03  July  1984 
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FOUNDATION  GEOLOGY 


MONOLITH  NO.  4 


LOCATION:  Dam  Monolith  STATION:  2+25  to  2+65 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract:  73A ,  93 

(2)  During  Contract:  214 

FOUNDAT I  ON : 

(1)  Elevation:  995.6 

(2)  Dimensions:  Width  40'  O";  Length  80'  1-15/16" 

(3)  Description:  Near  horizontal,  sandy  siltstone  with 
cherty  nodules/fine  grained,  silty  sandstone 

(4)  Special  or  Unusual  Conditions:  Since  this  monolith 
was  used  -for  Stage  2  diversion,  excavation  was 
extended  downstream  of  monoltih's  limits  to  obtain 
"toe-in"  into  base  o-f  right  abutment.  Few  dark  shale 
■filled,  vertical  joints  in  foundation 

(5)  Treatment:  Standard  final  clean-up 

(6)  Dewatering:  Standard  small  sump  pumps 

(7)  Instrumentation:  None 

(3)  Photographs:  93  to  96 

(See  Volume  II  of  this  report) 

(9)  First  Placement:  16  August  1934 
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FOUNDATION  GEOLOGY 

MONOLITH  NO.  5 


LOCATION:  Dam  Monolith  STATION:  2+65  to  3+10 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract :  45,  63 

(2)  During  Contract:  213 

FOUNDATION: 

(1)  Elevation:  987.4 

(2)  Dimensions:  Width  45'  0“;  Length  95'  1"/105'  Q" 

(3)  Description:  Hard,  -fine  grained,  medium  gray,  silty 
sandstone  with  ungulating  bedding 

(4)  Special  or  Unusual  Conditions:  Installed  6  uplift 
cells:  Sheared  bedding  plane  at  approximate  elevation 
990  exposed  in  upstream,  downstream,  and  right  side 
excavated  faces;  few  high  angle  to  vertical  fractures 
and  joints  running  lengthwise  of  floor 

(5)  Treatment:  Standard  final  clean-up 

(6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement 

(7)  Instrumentation:  Uplift  cells  No.  1-6 

(8)  F'hotogr aphs:  51  to  62 

(See  Volume  II  of  this  report) 

(9)  First  Placement:  27  June  1984 
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FOUNDATION  GEOLOGY 

MONOLITH  NO.  6 

LOCATION:  Dam  Monolith  STATION:  3+10  to  3+45 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract :  72,  111A 

(2)  During  Contract:  201,  211 

FOUNDATION: 

(1)  Elevation:  987.4 

(2)  Dimensions:  Width  35'  O";  Length  98'  3-5/3” 

(3)  Description:  Thin  bedded,  -fine  grained,  silty 
sandstone  with  shaley  laminations 

(4)  Special  or  Unusual  Conditions:  Several  high  angle  to 
vertical  -fractures  in  -foundation  -floor 

<5)  Treatment:  22  cubic  yards  o-f  dental  concrete  placed 

on  15  June  1984  to  fill  overbrake  area  along  Monolith 
6/7  face:  standard  final  clean-up 

(6)  Dewatering:  2-4  in.  diameter  PVC  pipes  were  installed 
vertically  along  water  producing  joint  in  foundation 
floor:  After  being  used  for  dewatering  during 
concrete  placement,  these  pipes  were  backfilled  with 
neat  grout  at  elevation  995.5 

(7)  Instrumentation:  None 

(8)  Photographs:  82  to  87 

(See  Volume  II  of  this  report 

(9)  First  Placement:  26  July  1984 
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FOUNDATION  GEOLOGY 

MONOLITH  NO.  7 

LOCATION:  Dam  Monolith  STATION:  3+45  to  3+80 

REFERENCE  EXPLORATORY  BORINGS: 

(1?  Pre-contract:  43,  62,  71 

(2)  During  Contract:  211 

FOUNDATION: 

(1)  Elevation:  985.0 

(2)  Dimensions:  Width  35'  O":  Length  100'  6-1/2" 

(3)  Description:  Thin  bedded,  silty  sandstone  and  sandy 
shale 

(4)  Special  or  Unusual  Conditions:  None 

(5)  Treatment:  Standard  Pinal  clean-up 

(6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement 

(7)  I  nst r umen t at l on :  None 

(8)  Fhotographs:  45  to  48 

(See  Volume  II  a-f  this  report) 

(9)  First  Placement:  12  June  34 
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FOUNDATION  GEOLOGY 

r 

MONOLITH  NO.  8 


LOCATION:  Dam  Monolith  STATION:  3+80  to  4+15 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract :  70 

(2)  During  Contract:  202,  210 

FOUNDATION: 

(1)  Elevation:  985.0 

(2)  Dimensions:  Width  35'  0";  Length  100'  6-1/2" 

(3)  Description:  Thin  bedded,  silty  sandstone  and  sandy 
shale 

(4)  Special  or  Unusual  Conditions:  Water  Flowing  From 
several  open  joints  and  bedding  planes  near  area  oF 
deeper  excavation  For  sump 

(5)  Treatment:  Standard  Final  clean-up 

(6)  Dewatering:  5-4  in.  diameter  dewatering  pipes  were 
installed  vertically  at  water  producing  joints  and 
bedding  planes:  Pumped  during  cncrete  placement: 
Tremie  grouted  at  elevation  990.  One  pipe  tremie 
grouted  at  elevation  1000 

(7)  Instrumentation:  UpliFt  cells  No.  7-12 

(8)  Fhotographs:  74  to  81 

(See  Volume  II  oF  this  report) 

*9)  First  Placement:  10  July  1984 
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FOUNDATION  GEOLOGY 

MONOLITH  NO.  9 


LOCATION:  Dam  Monolith  STATION:  4+15  to  4+60 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract :  61,  69,  105 

(2)  During  Contract:  210 

FOUNDATION: 

(1)  Elevation:  9S5.0 

(2)  Dimensions:  Width  45'  0";  Length  95'  9-1/4"/ 

106'  4-1/4" 

(3)  Description:  Thin  to  medium  bedded,  -fine  grained, 
silty  sandstone  and  sandy  shale 

(4)  Special  or  Unusual  Conditions:  None 

(5)  Treatment:  2  cubic  yards  of  dental  concrete  placed 
along  irregular  bedding  plane:  Plug  concrete 
placement  made  to  fill  contractor's  Stage  1  sump 
excavation  area 

(6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement 

(7)  Instrumentation:  None 

(8)  Photogr aphs:  32  to  37 

(See  Volume  II  of  this  report) 

(9/  First  Placement:  06  June  1984 
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FOUNDATION  GEOLOGY 

MONOLITH  NO.  10 


LOCATION:  Dam  Monolith  STATION:  4+60  to  5+00 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract :  60,  92,  94,  100,  103A,  104 

(2)  During  Contract:  209 

FOUNDATION: 

(1)  Elevation:  985.0 

(2)  Dimensions:  Width  40'  0";  Length  88'  6-7/16" 

(3)  Description:  Near  horizontal,  thin  bedded,  fine 
grained,  silty  sandstone  and  sandy  siltstone 

(4)  Special  or  Unusual  Conditions:  None 

(5)  Treatment:  Stage  1  sump  area  that  was  backfilled  with 
concrete  extended  into  this  monolith  from  Monolith 
No.  9 

<6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement 

(7)  Instrumentation:  None 

(8)  Photographs:  169  to  181 

(See  Volume  II  of  this  report) 

(9)  First  Placement:  20  April  1985 
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FOUNDATION  GEOLOGY 


MONOLITH  NO.  11 

LOCATION:  Dam  Monolith  STATION:  5+00  to  5+4- 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract :  42,  59,  67,  102 

(2)  During  Contract:  208 

FOUNDATION: 

(1)  Elevation:  985.0 

(2)  Dimensions:  Width  40'  0";  Length  88'  6-7/16" 

(3)  Description:  Fine  grained,  silty  sandstone 

(4)  Special  or  Unusual  Conditions:  Fault  line  in  upstream 
right  side  area;  extending  into  Monolith  No.  12 

(5)  Treatment:  48  cubic  yards  of  dental  concrete  placed 
in  -faulted  area  on  24  April  1985 

(6)  Dewatering:  Dewatering  pipe  extended  from  water 
source  in  upstream  face  into  Monolith  No.  12  during 
first  placement 

(7)  Instrumentation:  None 

(8)  F'hotographs:  189  to  194;  196  to  198 

(See  Volume  II  of  this  report) 

(9)  First  Placement:  01  May  1985 
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FOUNDATION  GEOLOGY 


MONOLITH  NO.  12 


LOCATION:  Dam  Monolith  STATION:  5*40  to  5+80 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract:  108,  109 

(2)  During  Contract:  207,  213,  219,  222,  224,  225,  227, 
228,  229,  230,  231 

FOUNDATION: 

(1)  Elevation:  985 

<2)  Dimensions:  Width  40'  O";  Length  88'  6-7/16" 

(3)  Description:  Fractured,  tine  grained,  silty  sandstone 
and  sandy  siltstone 

(4)  Special  or  Unusual  Conditions:  Fault  cone  crossing 
monolith  with  associated  open  joint  systems 

(5)  Treatment:  Placed  92  cubic  yards  of  dental  concrete 
in  faulted  area  on  17  May  1985 

(6)  Dewatering:  Extensive  dewatering  system;  see  attached 
sheet 

(7)  Instrumentation:  Uplift  cells  No.  13-18 

(8)  Photographs:  219  to  229 

(See  Volume  II  of  this  report) 

(9)  First  Placement:  24  May  1985 
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Pumping  from  "B"  pulled  water 
down  in  other  exploratory  holes. 
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A.  6"  PVC  pipe  inserted  into  exp. 
hole  228:  tremie  grouted  when  cone 
at  elev.  1005. 

B.  24"  dia.  CMP  pipe  grouted  around 
exp.  hole  231:  pump  water  thru  4” 
PVC  to  main  sump  in  d/s.  It.  cor¬ 
ner  (F).  Backfilled  with  l*j  yds 
cone,  when  lift  was  at  elev.  1000. 

C.  6"  dia.  PVC  pipe  grouted  into  u/s 
face:  bd.  pn.  water  gravity  fed 
to  "B"  CMP  pipe  for  1st  lift. 

"T"  at  wall  installed  at  elev.  990 
ver.  pipe  ext.  to  elev.  1000, 
grouted  at  elev.  1000. 

D.  4"  dia.  PVC  pipe  grouted  into 
12/13  face  at  water  producing 
ha.  jt. :  gravity  fed  to  main 
sump  in  d/s.  It.  corner  for  1st 
lift:  tremie  grouted  6-5-85. 

E.  4”  PVC  pipe  inserted  by  elbow 
under  overhang  for  grouting: 
tremie  grouted  6-5-85. 

F.  24"  CMP  pipe  set  in  d/s.  It.  cor¬ 
ner  for  hvy.  flow  thru  rock  (12/13 
face)  and  feeder  pipes.  Water 
discharged  to  settling  pond. 

See  attached  sheets. 

G.  4"  PVC  pipe  pip  grouted  into 
water  producing  bd.  pn. ;  gravity 
fed  to  "A". 
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FOUNDATION  GEOLOGY 

MONOLITH  NO.  13 

LOCATION:  Dam  Monolith  STATION:  5+80  to  6_20 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract :  110 

(2)  During  Contract:  219,  223,  224,  225,  226 

FOUNDATION: 

(1)  Elevation:  1000 

(2)  Dimensions:  Width  40'  O";  Length  76'  8-1/4" 

(3)  Description:  Fine  grained,  silty  sandstone 

(4)  Special  or  Unusual  Conditions:  None 

(5)  Treatment:  Standard  Final  clean-up 

(6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement 

(7)  Instrumentation:  None 

(8)  Photographs:  237  to  246 

(See  Volume  II  oF  this  report) 

(9)  First  Placement:  07  June  B5 
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FOUNDATION  GEOLOGY 

MONOLITH  NO.  14 

LOCATION:  Dam  Monolith  STATION:  6+20  to  6+60 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract :  58A 

(2)  During  Contract:  203,  206,  226 

FOUNDATION: 

(1)  Elevation:  1027 

(2)  Dimensions:  Width  40'  0";  Length  55'  4-1/4" 

<3)  Description:  Fine  grained,  silty  sandstone 

(4)  Special  or  Unusual  Conditions:  Several  joints  and 
Fractures  in  foundation  floor 

(5)  Treatment:  Standard  final  clean-up 

<6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement 

(7)  Instrumentation:  None 

(B)  Photographs:  254  to  263 

(See  Volume  II  of  this  report) 

(9)  First  Placement:  11  July  1985 
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FOUNDATION  GEOLOGY 

MONOLITH  NO.  15 

LOCATION:  Dam  Monolith  STATION:  6+60  to  7+00 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract :  47 

(2)  During  Contract:  204 

FOUNDATION: 

(1)  Elevation:  1040 

(2)  Dimensions:  Width  40'  0";  Length  45'  1-1/16" 

(3)  Description:  Reddish  gray,  occasionally  sandy 
c 1 aystone 

(4)  Special  or  Unusual  Conditions:  None 

(5)  Treatment:  Standard  clean-up 

(6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement 

(7)  Instrumentation:  None 

(8)  Photographs:  269  to  274 

(See  Volume  II  o-f  this  report) 

(9)  First  Placement:  19  July  1985 
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FOUNDAT I  ON  GEOLOGY 

MONOLITH  NO,  16 


LOCATION:  Dam  Monolith  STATION:  7+00  to  7+40 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract:  56 

(2)  During  Contract:  205 

FOUNDATION: 

(1)  Elevation:  1060 

(2)  Dimensions:  Width  40'  O";  Length  29'  3-1/2" 

(3)  Description:  Fine  grained,  gray  silty  sandstone 

(4)  Special  or  Unusual  Conditions:  Several 

nor th-northeast  trending  joints  in  -foundation  -f  1  oor 

(5)  Treatment:  Standard  clean-up:  Brush  grout  open  joints 
before  concrete  placement 

(6)  Dewatering:  Standard  smal  1  sump  pumps  used  during 
concrete  placement 

<7)  Instrument at i on :  None 

(S)  Photographs:  275  to  296 

(See  Volume  II  of  this  report) 

(9)  First  Placement:  20  September  1985 
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FOUNDATION  GEOLOGY 


MONOLITH  NOS.  17,  IS,  19 

LOCATION:  Stilling  Basin  STATION:  1+63.77  to  0  +  95. 08N 

Riqht  Training  Wall 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract :  96 

(0)  During  Contract:  None 

FOUNDATION: 

(1)  Elevation:  998 

(2)  Dimensions.:  Width  20'  0"/26  0";  Length  68'  S" 

(3)  Description:  Medium  gray,  sandy  531  1  t  stone  with  dart 
-hefty  inclusions 

1 4 )  Special  or  Unusual  Conditions:  None 

(5)  Treatment:  Standard  final  clean-up 

(6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement 

(7)  Instrumentation:  None 


'8)  Photographs:  172,  133,  177  to  1  '1  » 

( St?e  Volume  II  of  this  report) 
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WEST  FORK  RIVER.  WEST  VIRGINIA 
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MONOLITH  17,  IS.  IS 
NtOMT  TNAININO  WALL 
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EXHIBIT  NO.  S-17C 


1  0-02 

FOUNDATION  GEOLOGY 


MONOLITH  NOS.  20,  21,  22  ?<  BAFFEL  SECTION 

LOCATION:  Stilling  Basin  STATION:  0+95. 77N  to  1+74. 77N 

Left  Training  Wall 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract:  76,  95 

(2)  During  Contract:  None 

FOUNDATION: 

(1)  Elevation:  998 

<2)  Dimensions:  Width  20'  0"/26'  0";  Length  79'  0" 

(3)  Description:  Fine  grained,  silty  sandstone  and  sandy 
shale  with  cherty  inclusions 

(4)  Special  or  Unusual  Conditions:  None 

(5)  Treatment:  Standard  final  clean-up 

(6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement 

(7)  Instrumentation:  None 


(8)  Photographs:  30,  31,  39  to  41,  88,  89 
(See  Volume  II  of  this  report) 


(9)  First  Placement:  Monolith  20 
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STATISTICAL  DATA 
MONOLITHS  SO.  *1.  SS 
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FOUNDATION  REPORT 
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FOUNDATION  REPORT 
WEST  PORK  RIVER.  WEST  VIRGINIA 
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FOUNDATION  OEOLOOY 
MONOLITH  SO.  SI.  SS 
LEFT  TNAININQ  WALL 

•eala:  1*  -  to'  FLAN  VttW 


EXHIBIT  NO.  0-1  SC 


FOUNDATION  GEOLOGY 


MONOLITH  NO.  1 A  -  5C 


LOCATION:  Stilling  Basin  STATION:  3+10  to  4+10 

REFERENCE  EXPLORATORY  BORINGS: 

(1)  Pre-contract:  86 ,  87,  1 1 3A ,  112A 

(2)  During  Contract:  211,  220,  221 

FOUNDATION: 

(1)  Elevation:  990 

(2)  Dimensions:  Width  105'  0";  Length  58'  0“/61'  6" 

<3)  Description:  Medium  gray,  sandy  siltstone  with  dark 
cherty  inclusions 

(4)  Special  or  Unusual  Conditions:  Install  anchor  rods 
and  drain  hole  pipe  before  concrete  placement 

(5)  Treatment:  Standard  -final  clean-up 

(6)  Dewatering:  Standard  small  sump  pumps  used  during 
concrete  placement 

(7)  Instrumentation:  None 


(8)  Photographs:  109,  110, 

141-156,  159-162 

(See  Volume  II  of  this 


129,  130,  131,  134,  135, 

repor t ) 


(9)  First  Placement: 
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NOTES: 

A.  Total  bag  of  cement,  rounded  to 
nearest  whole  number,  placed  in 
hole  during  pressure  grouting. 
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Itogber  Prefix: 

RR  «  Grout  holes  angled 
RF  *  Grout  holes  angled 
RS  »  Grout  holes  drilled 
LL  «  Grout  holes  angled 
LF  *  Grout  holes  angled 
LS  -  Grout  holes  drilled 
W  «  Grout  holes  drilled 
LD  *  Special  grout  holes 
SC  *=  Exploratory  NX  core 


20°  u/s  and  toward  right  abutment. 

20°  u/s  and  into  the  right  abutment, 
from  surface  of  right  abutment. 

20°  u/s  and  toward  left  abutment. 

20°  u/s  and  into  the  left  abutment, 
from  surface  of  left  abutment, 
vertically  near  a  monolith  joint, 
along  Monolith  13  and  14  joint  face 
boring. 


Number  Suffix: 


PP  =  Primary  holes  (1st  series) 

SS  =  Secondary  holes  (2nd  series) 

T  No.  =  TartJary  boles  (3rd  series) 

Q  No.  Quartornary  boles  (4th  series) 

J _ .  _ _ L..1  1  4„  L  l  i  -X_ 1  -O-  r  i  I  i  l  »  «  l 

Mill 

A.  Total  bag  of  cement ,  rounded  to 
nearest  whole  number,  placed  in 
hole  during  pressure  grouting* 

1 - -  *  T .  i - 


See  n 

1  .  ! ...  . 

ate  A  ^ 

• 

. 

. 

. ■  ■  •  - 

NOTES 

.  .  . 

■ 

i 

A. 

Tot  .1 )  bag  of  i  . 
nearest  whole  m: 

hole  during  pies. 

FOUNDATION  WfOWT 
WEST  FORK  RIVER,  WEST  VIROfNIA 
STONEWALL  JACKSON  DAM 


'  to  ’  . 

i -rod  in  ;  '  • 

■'  ing. 

U  •  AMMV  NUMTfNOTON  P»«TWCT 

co«°i  or  ctwwsen* 
FOUNOATiON  REPORT 
WEST  FORK  ^*VFR.  WEST  VIRGINIA 
STONEWALL  JACKSON  DAM 

GROUT  CURTAIN 
ORAINAOF.  OAI.LFRV 
ST  *.  1  *R8  .'S  -  4-79  7* 

-  io- 

SXNfBlT  NO.  11  • 


NOTES* 

A,  Total  bag  of  cement,  rounded  to 
nearest  whole  number,  placed  in 
hole  during  pressure  grouting. 


U.a.  An W,  MUMTINOTON  DISTRICT 

_ court  or  iminiim 

FOUNDATION  REPORT 
WEST  FORK  RIVER,  WEST  VIROINIA 
STONEWALL  JACKSON  DAM 


I 

OftOUT  CONTAIN 
DftAINAOB  OALLBNY 
0TA.  4*90  70  -  9*99.79 

Assist  1*  -  10* 


BXHI91T  NO.  11  -7 


LEFT  ABUTMENT 


NOTES : 

A.  Total  bag  of  cement,  rounded  to 
nearest  whole  number,  placed  in 
hole  during  pressure  grouting. 


i 


"iTl.  ARMY,  MUMTINOTON  OH 

SSSS8  SC  awtwiio _ 

FOUNDATION  RFFORT 


WIST  FORK  RIVIR,  WIST  VIROINIA 

STONEWALL  JACKSON  DAM 


CROUT  CURTAIN 
CALLRRV  -  L«rr  RAN 
•TA.  7-*i.TA  -  r+oo.oo 

•*■1*1  1*  •  10' 


■xNicrr  no.  ii-ie 


sta. 

7+80 


\n  -+- 

r  r 

r 

O' 

r 

r 

r 

r 

O'  U'l 

0  0 

P"  O 

ao 

vP 

O 

0 

<p. 

0 

LTl 

O 

0  0 

O 

O 

0 

— * 

(/> 

s-"  </1 

0 

T) 

Va 

D 

T<?p  of  ciam 

f* 

in 

d 

ip 

73 

WT81? 

TIMWP 

-Y.*r  - 

i  lliJM' 

.«*»» 

r 

1 

i  ;  *  V 

t 

•  ■ 

ill 

M  ■ 

«>r 

r 

MON  16 


ELEV  1102. 


LEFT  '  ^ 

ABUTMENT  >4 

>o 


v  VV\°V 

V>  \o  \o  \o 
\o  \o  \®.  V  w, 

\c  W  Y-1  \»A  \-» 


\r  VJ'  \0  \0  \«.  V»  ' 

FT,  Wv  \Q  \o  \s»  YA  W' 


\Q  w  \vft 

^  \v? 


0O0O023/OO3  I3BKOJT  hole  ,rio  o 
- — ...  I  LWWlOtill  ^ 


Set  7 

Toff 


N  X  Explorator  y 

bo>"i^2  _ 


3/M  clc/. 
100*1,5 


X— SECTION  VIEW 

FACING  UPSTREAM 
SCALE  /"=  10' 


NOTES: 

Total  bag  of  cement,  rounded  to 
nearest  whole  number,  placed  in 
hole  during  pressure  grouting. 


US  AflMY  HUKTIMOTOH  OISTWICT 

com  of  iiwwww  _ _ 

FOUNDATION  REPORT 
WEST  FORK  RIVER.  WEST  VIRQINIA 
STONEWALL  JACKSON  DAM 


OHOUT  CURTAIN 
SURFACE  -  LEFT  ABUTMENT 
STA.  T ♦  40. SO  -  T»7S.SO 


EXHIBIT  MO.  11-11 


L-'S^n 


gallery  plan 


4  Qa/ Ik  M ttheahk 

C»up/mg  - v 


* 


2  B/acA  $t  96/  P/,90, 
Stee  /  CoupJ/ng  Aid 
Mo  d&ibte  pfuQ,  P<unt  v*1 
Threads  tftA 
W+tcrp r&of  Mimt 


€  (jroui  <Vc/« 5 


-MiSvr  ^tof  *t 
tior><>/tih  Jc.'ftt 


A  ■•  4  “A  A  'jo  ■  r'  Msk ,  /tfu^/e 

I' or  *Y.  th  Ma//&aA/6 

,\  Iron  Counter  Sunk  P/uq. 
M^/nt  7~k>  r<mads  Wr{h 


‘/Oterfiroo^  Sr&a. j€ 


U  ».  ARMY,  HUNTIH«TON  DISTRICT 
_  COMI_OP  IMOfWieRa  __ 

FOUNDATION  REPORT 
WEST  PORK  RIVER,  WEST  VIRGINIA 
STONEWALL  JACKSON  DAM 


FOUNDATION  TREATMENT 
DRAINS 

FLAN.  ELEVATION.  AND  SECTIONS 


PLOW  SECTION 


SECTION  A-A 


tXHtaiT  no  it 


Drilled  Diein  Hole  Jpecir> 


'  &Q/nfr&rc//~KD  Tcjj^/'c'q/  /*" or 
A//  a  a  /YVeZ/ — \ 


K 


0||  §  |  icD 

s  i  N  <ol 


NlLjZS+l  W5 

‘0 

>— J- 

?  « 


I  0' 


|  .2/ as. 

.2/99, : 

f &AJ/.9  — 


ir  ->j.uo3 


(° -n*9.9- 


*0  f>s- 

^-v 

W  |e  i 

fil  i 


NLL'9&+0  ’V4 


]/3r\ 


ira 

7  •-.flSsi 


.O-P/ 


SsW 


if! 


•  e«“3» 

:•_  x  r»5 1!  I  . 

-4 

__  f 

US.  A  KMT,  HUHTIMOTOM  OI8TKICT 
_ CORKS OKSNOIMSSSS _ 

—  FOUNDATION  REPORT 
WEST  FORK  RIVER,  WEST  VIRGINIA 
STONEWALL  JACKSON  DAM 


FOUNDATION  DRAINS 
STILLING  BASIN 
X  -  SECTION  VIEW 


EXHIBIT  NO.  1*-* 


Rt  77  WALL 


GZO' 


I  | 


3 


fL_r~ 


M  5 


2.01 


M  6 


M  7 


20  2 


M  8 


2f2 


211 

Stifling 

easi  rt. 


* 

120 


t 

221 


M  9 


210 


i 

’  -v 

:  ■  j 


▼  -  6  INCH  Dl  A. 

•  -  4  INCH  Dl  A, 


— - 

. 

M  10 

M  1 1 

20S „ 

208 ^ 

[IB fl 


EXPLORATORY  BORINGS 

STATISTICAL  DATA  _ \  hom  /  or 


SUBJECT 

4"  DIAMETER  EXPLORATORY  DRILLING  DURING  CONSTRUCTION  -  BID  ITH4  67 


SUBCONTRACTOR  -  CROWN  PRESSURE  GROUTING  CO. 
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B/H 


17 

JANUARY  1984  -  12  APRIL  1984 
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200 

Mon.  2  on  Dam  Axis 
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Mon.  6  on  Dam  Axis 
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Mon.  8  on  Dam  Axis 

1002.4 

1002.4 
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Mon.  14  on  Dam  Axis 

1042.5 

1033.0 
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Mon.  15  on  Dam  Axis 

1084.8 

1055.0 

205 

Mon.  16  D/S,  Lt.  Comer 

1092.1 

1073.0 
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Mon.  13/14  Joint,  D/S 

1041.3 
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Mon.  12  D/S,  Lt.  Corner 
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Mon.  11  D/S,  Lt.  Corner 
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Mon.  10  D/S,  Lt.  Corner 
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214  Mon.  4/5  Near  Joint 


215  Mon.  3  D/S,  Rt.  Corner 


216  Mon.  2  D/S,  Rt.  Comer 


217  Mon.  1  D/S,  Rt.  Corner 


BORINGS  ADDED  DURING 
INITIAL  PROGRAM 


218  Mon.  12  25’  D/S  of  Hole  #207  |  1039.5  |  1039.5 


1011.7  1011.7 


1055.9  1012.0  43.9  987.0 


1081.6  1040.0  41.6  1015.0 


1094.4  1060.0  34.4  1035.0 


219  Mon.  12/13  Joint  on  Axis 


1037.7  1023.0  14.7  |  970.0 


220  5'  D/S  of  Stilling  Basin,  Sidj  1000.6  |  1000.6 


Lt. 

221  5’  D/S  of  Stilling  Basin,  Sidd  999.4 


979.0 

32.7 

987.0 

25.0 

1015.0 

25.0 

1035.0 

25.0 

970.0 

69.5 

970.0 

53.0 

980.0 

20.6 

980.0 

19.4 

ORH  FORM 


im 


EXPLORATORY  BORINGS 
STATISTICAL  DATA 


3  PAOta 


SUBJECT 

ADDITIONAL  4"  DIAMETER  EXPLORATORY  DRILLING  DURING  CONSTRUCTION  -  BID  ITEM  67 


SUBCONTRACTOR  -  CROWN  PRESSURE  GROUTING  CO. 


17  SEPTEMBER  1984  -  11  OCTOBER  1984 


Hole 

Ho 

Location! 

r/H 

HoH-<bA{H6 

foerAOa 

BIS* 

*/h 

4"  D/a. 

<to«» 

FovTA* 

222 

Mon.  12  D/S  Middle 

1038.2 

1005.0 

33.2 

980.0 

25.0 

223 

Mon.  13  D/S  Middle 

1040.3 

1030.0 

10.3 

970.0 

60.0 

224 

Mon.  12/13  Joint 

1039.6 

1020.0 

19.6 

985.0 

35.0 

225 

Mon.  12/13  Joint 

1039.2 

1020.0 

19.2 

985.0 

35.0 

226 

Mon.  13/14  Joint 

1040.0 

1030.0 

10.0 

985.0 

45.0 

6"  DIAMETER  EXPLORATORY  DRILLING  DURING  CONSTRUCTION  (MOD.  NO.  P00052) 


SUBCONTRACTOR  -  B.  H.  MOTTS  &  SONS 


10  MAY  1985  -  14  MAY  1985 


A/o 

LOCAT ) ON 

eiev. 

t/h 

ELBV. 

S/H 

Dare. 
Om  f. 

227 

Mon.  12  Sta  5+73.5  Dan  Axis 

984.6 

959.4 

25.2 

5-14-85 

228 

Mon.  12  Sta  5+57.8  Dam  Axis 

984.4 

959.5 

25.9 

5-11-85 

229 

Sta  5+77.5 

Mon.  12  16>8'  D/S  of  Axis 

983.8 

961.7 

22.1 

5-13-85 

230 

Sta  5+76.5 

Mon.  li  27.2'  D/S  of  Axis 

984.5 

1 

963.5 

21.0 

5-13-85 

231 

Sta  5+66 

Mon.  12  9.8'  D/S  of  Axis 

983.9 

961.4 

22.5 

5-14-85 

ORH  FORM 


im 


EXPLORATORY  BORINGS 
STATISTICAL  DATA 


Page  3 


3-INCH  DIAMETER  EXPLORATORY  DRILLING  -  GROUT  CURTAIN 


SUBCONTRACTOR  -  PENNSYLVANIA  DRILLING  CO. 


24  MARCH  1986  -  30  MAY  1986 


Hole 

No. 

Location 

Mono. 

No. 

Elev. 

T/H 

Elev. 

T/R 

Elev. 

B/H 

GC-1 

1+11.50 

Rt. 

Abut. 

1102.0 

1081.0 

995.9 

GC- 2 

1+62 

2 

1039.0 

1020.2 

961.0 

GC-3 

4+56 

8 

993.7 

984.0 

931.5 

GC-4 

5+70 

12 

1007.5 

981.6 

930.6 

GC-5 

6+17 

13 

1032.5 

996.8 

945.1 

GC-6 

1+98.75 

3 

1005.0 

995.6 

994.5 

GC- 7 

2+07.05 

3 

1005.0 

995.6 

994.5 

GC-8 

7+51.50 

Lt. 

Abut. 

1102.0 

1082.0 

1009.5 

5-08-86 


4-25-86 


5-15-86 


5-13-86 


5-12-86 


5-27-86 


5-27-86 


5-30-86 


DJULUMG  LOG 


Ohio  River 


Pittsburgh  District 


LOCATION  rc.urffcw—  wlfW 

_MONO  2  -  Kiddle  of  Upstr-eam 


MSL  _ 

rr  MANUFACTURER'S  DESIGN  AT  (ON  OF  ORILL 

Sprague  &  Henwood  40  C 


1  NAMC  OP  DRILL 

R.  Haddix 


C.  OlRCCTiON  OP  HOLE 

(^VERTICAL  |  ]  IWCLIMlO  . 


7  thickness  OP  overruroen  Wasted  Rock  22.2 


•.  oerth  drilleo  imto  rocp  Core  29.3 


•  -  TOTAL  DEPTH  OP  MOLE  51.5 


14.  TOTAL  NUMBER  CORE  ROMES 


IS.  ELEVATION  GROUND  WATER  [Q34 


'ITMTID 

is.  OAT C  MOLE  ^  ^ 

'l7.  ELEVATION  TO*  OP  MOLE  [  062.  5 


l«.  TOTAL  CORE  RECOVERY  POR  SORING 


CLASSIFICATION  OP  MATERIALS 
(D*9c*ip4lan> 


Rock  not  Sampled 
between  Elev.  1062.5 
and  1040 


%  CORE  ROM  OR  REMARKS 

RECOV*  SAMPLE  (Drill  inf  im.  win  Iom,  <ir<i  of 
ERY  NO.  MMlMrlni,  Ate.,  if  ti|nJflcaiW 


DAVEY  AIR  DRILL, 
6  1/4-inch  OD 
Tricone  Bit 


START  CORING 


SILTST0NE,  mod  hard,  very 
bkn._  sta  br.  w/br  day  cqiT 


ine  gra 


SANDSTONE,  silty,  fine 
to  aed.  grained,  gray  and 
stained  br.  sod.  hard, 
occ.  very  broken 


S ANDST0R1 /S ILTST0N1 , 
nod.  hard,  mad.  gray,  SS 
fine  grained,  sis,  calc, 
incl.,  occ.  slk  partings 

ClAYSTONE,  silty,  nod.  hard  1001 
ned.  gr. ,  mottled  to  1015. 
occ  high  angled  slk  part. 


1040.3- 1039.7  high  angle 
stained  wd.  fracture 

1039.4  horz  sta.  parting 

1039.7- 1037.4  open  sta. 
wide  partially  br.  Clay 
filled  vert  Jt. 

wide  stained  bedding 
planes  9  1038,1037. 8 
1036.9,1036.5,1036, 

1034.5 

Lost  drill  water  1036.5 

1033.8- 1032.9  very  bkn. 
with  brown  clay 

1033. 1-1032.9  loss 

1031.9- 1029.3  very  bkn, 
wide,  high  angle  joint 
with  clayey  coatings 
1029.  3-1029.  2  grav 
slightly  weathered  CLS 

1025.4  high  angle 
stained  open  joint  with 
Tace  CL  coating 
1025.0-1023.9  stained 
leached  weathered 

1024.9- 1024.5,  45” 
open  Joint 

1024.4- 1024.1  broken 
with  trace  brown  clavev 


1023.7-1023.4  irregular 
high  angle  stained  open 
joint . 

1023.1  -  stained  harz. 


OKI  LUNG  LOO  (Coot  S h—*) 


•WVAHON  tor  or  HOU 


Stonewall  Jackson  Dam 


MSTAUATOM 

Pittsburgh  District 


fUVATKX 

Of  PTH 

LSOS40 

1 

b 

c 

Hok  No.  200 


*HWT  2 
or  2  Mm 


classvkation  op  matimau 


mod.  hard,  gray,  sandy 


BOTTOM  OF  HOLE 
1.0  core  left  in  Hole 


•OX  Oil 
SAMPU  1 
NO 

KMAJtfcS 

(DnUmg  trmt,  Mttf  Uu,  d*ptk  *f 
fU  .  l/  UgnifUMBt  ) 

f 

% 

Box  5 

101  L  0 

1023.1-1022.1  sta. 

high  angle  bkn  jts. 

1022.  Found  Elev. 

Mono  2 

1020.7  low  angle  slick 
parting 

slick  partings  @ 

1019,  1018.4,  1017.5 
1017.4-1017.1  high 
angle  f ract ’ s  , 
parted  along  slick 
fractures  @  1016.6 
1016.3,  1015.5  - 

1014.8 

1016,  iron  nodules 

1014.6- 1014.0  overcored 
with  gray  clayey 
coating. 

1013.7- irregular  slick 
partings . 


STDNFWAT!  TAPKSOK 


DRILLING  LOG 


DIVISION 

Ohio  River 


Stonewall  Jackson  Dam 


3  ORIL  LING  AQBNCY 

Crown  Pressure  Grouting  Co. 


INSTALLATION 

j  Pittsburgh  District 


I  10.  Size  AND  TYR«  OF  BIT 


12  MANUFACTURER'S  O  ESI  ON  AT  I  ON  of  ORILL 

Sprague  &  Henwood  40C 


14.  TOTAL  NUMBER  CONE  BOXES 
I  '»■  CLeVATIOM  OP.OUNO  WATCH  Artesian  plou 


|  17  ELEVATION  TON  OF  MOLE  1QQ5.^ 
!  H.  TOTAL  CONE  RECOVERY  FQR  BOWING 
I  IS.  SIGNATURE  OF  INSPECTOR 


Dave  Nugen 


CLASSIFICATION  OF  MAT  Eft  I  ALS 
(Dmtc  rtpttan) 


X  CONE  BOX  OR 
RECOV-  SAMPLE 
ERY  NO. 


REMARKS 

(Drilling  <(■*•,  mmlmr  loam,  h  ol 
fmthmrlng,  •fc.I  H  aigruflcsnt) 


i  SHALE,  carb,  slltv _ f 

COAL,  REDSTONE,  black, 
blocky,  pyrlcic 

CLAYSTONE,  mod.  hard, 
silty,  sandy,  gr.  carb. 

S1LTST0NE,  mod  hard ,  med. 
Tgray,  sandy,  silty  r 

l  SANDSTONE,  mod.  hard,  T- 

'fine  grain  slltv _ / 

SILTSTONE,  mod.  hard  t 

^med.  gr.,  sa  w/bk.  sil  incljy 

SILTSHALE,  mod,  hard,  gray  / 

SANDSTONE,  mod.  hard ,  r - 

med.  gr. ,  fine  grained, 

^sllty  inter  bd  w/shaly  CLS 

SILTSTONE,  soft,  med  gr. 
^sandy  w/occ.  CLSH 

CLAYSHALE,  mod.  hard,  7 

dk.  gr.  sandy,  calc,  incl  I 

SILTSTONE.  mod,  hard,  gr. 
[SANDSTONE,  hard,  med,  gr.  r 
\f^ij>e  grain,  occ.  mech-DF’s,/ 

LIMESTONE,  hard  gray 
SILTSHALE,  mod  hard,  gr.  ’ 
'SANDSTONE,  hard  ,  med. ,  gr. 

fine  grained,  silty _ 

SILTSTONE,  mod.  hard,  cl,  gr 

SANDSTONE,  hard,  silty, 
fine  grained,  gray 
SILTSHALE,  mod.  hard,  med., 
gr.,  sandy,  occ.  slk,  w/ 
scat,  brown  incl. 

LIMESTONE,  hard,  gray 


1002. 9  Open  concact 
1001.4  -  1001.5  mech. 
bkn.  with  0.2  loss 


998. 1  -  998.0  bln.  on 
sli  wd.  claystone  lam. 


994.5  -  993.8  clayshale 
99]  g  med  hard,  dk.  gray 


Artesian  Flow  begins 
gox  somewhere  between 
3  989.4  and  985. 3  in 

run  6 

985  0  988-987.8  trace  clayey 
• -  coatings  on  partings. 

Box  987.7  Found  Elevation  for 
A  Mono  6 

986.2  non  wd.  parting 
filled  with  cuttings. 
983.4  low  angle 

Non-stained  contact. 

480. 3  slick  surface 
?  mech.  parting 
979.4-974.2  tight 
IDF 


SLIGHT  ARTESIAN 
FLOW  UPON  COMPLETION. 


DIVISION 

j  INSTALL  ATtOM 

Ohio  River 

i  Pittsburgh  District 

project 

Stonewall  Jackson  Lake  Dam 


7  THicmssoF  ovcwuwocw  Wasted  Rock  8.8 

■  DEPTH  OPl  L  i_CO  INTO  NOCK  Q0re  >f 


TOTAL  OEPTm  OK  HOLE 


7  ELEVATION  TOP  OF  MOLE  1042. 5 
ia  TOTAL  CONE  NECOVENY  F ON  BONING 


ElEvATionI  depth  UEGENO 


CLASSIFICATION  OF  MAT  EN I  ALS 
fD«#cfrplion) 


Rock  Not  Sampled 


X  CORE  BOX  OR  REMARKS 

NECOV*  SAMPLE  fDrtllinf  tunm,  lo$m. 

ENY  NO  *-+mth»rtn4,  Ale-,  i(  •/ gm 


Drilled  with  Dan 
Air  Drill  and  Ti 
Roller  Bit 
to  1033.7 


4 

’.010.3  J 


SANDSTONE,  hard,  fine  to 
med.  grained,  med .  gray, 
micaceous,  occ. 

! c ross  bedded . 

(stained  along  horz.  si. 

;  lam.  *  1032.9 
v'LAY STONE,  lam  1031.8- 
1  1031.6 

high  angle  open  O' in* 

:  :  HI . '-1030.3 
"light  angular  stained 
;  part  ing  10  31 . ^ 
i  -  5 5  ’'pen  •  im  .  0  *  1  .  0- 
!  0  30  .  : 

;>tained  ’Pen  .  ••  r  •  .  a  1  :nt 
:  0  i0. 9-  ;  029  .  S 
102  1.6  -  *.02  :  gr.  an*  . 

pen  *  ^  i  r. :  w  r  «•  -i  -  *•  r  .  r  r. ;  r. 

.  1  a  v  infilling  » 1  -> 
1'V-.6-102m.  . 

'  1020.  *-101^.6  n  :  «•  h  mg. 


i .LA Y STONE  .  -»■  :t-mo^.  n.ard.  j 
dk.  gr  ,  w,.-  na .  SS  t  r  m 

t  : .8 _ 4 

^SANDSTONE,  nod.  h.ird,  ni-ii.  1 
i  gr  .  :  ine  grained,  t  rea  la  __j 

I  iui- — plane,  iron’s.,  si. _ 

i  STLTSTONE,  soft -mod.  hard, 

— 1-  olavev,  med  gray,  -v.'  .  -f- 

!  ;  i  l _ _ i  rat  .s  ...  .1 

I  SANDSTONE,  mod.  hard,  j 

:  med.  gr .  ,  siltv,  w/'CLS.' SLS  ] 


shear  zone 
Bottom  Ot  Hole 


;  1 

-I 


:  ■< .  o  '  '•  - :  } . - . 

ir.alv  r  *-•  r. 

Ir., 

.  ■  j  .  * .  -  -  .  '  1  B  . 

pen  .  r  r  e u  1 
Li.-'-*  t. 

’LAY STONE  :: 

met  h  .  :  r . j  :  . 

E 1  E V .  v.  r.. 


1  <.  -n>-  r.  e  >;  i. 

;  ;  0  >  .  .  -  ,  l,,i 

■  a  I  'na  h  i  gh-  mg  . 

10 1  1.0  'tv.  -ma 

|  gr  .  (11. S  .  i n>.  ’  . 

I  1 0 1 2 . 9  low  i n g . 

I  1 0  !  2  .  3  Kkr.  .  si; 

!  :  o : : .  s  - :  o :  .  ■  - 

1  sheared  SS  Sl.s 


‘  *  aw\ 

)  1  0  .  .  s'  gr 


:  308 . 9- long .  i 
shear  w  SI ?  : r 
;ne  ;  .  ,  dense  r 
'has  e 

008  .  '  V-'  .  ■« 


DRILLING  LOG 


1  PROJECT 

Stonewall  Jackson  Lake  Dam 

2.  LOCATION  f Coordmstrnm  or  Station) 

Mono  L5  -  Upst.  LF.  Corner 

3  DRILLING  AGENCY 

Crown  Pressure  Grouting 


10  Sl  Z  E  ANO  TYPE  OF  B> 


j  12  MANUF  ACTU"EN  S  DESIGNATION  OF  ON  I  I 

I  Sprague  &  Henwood  vjC 


5.  NAME  OF  ORILLER 

R.  Haddix 

6  DIRECTION  OF- HOLE 


e  depth  orilled  into  nock  Core  25.9 
1  TOTAL  OEPTH  OK  HOLE  55.4 


ELEVATION  DEPTH  LEGENOl 

1084.8 


t*  TOTAL  NUMBER  cone  boxes 

'5  ELEVATION  GROUND  WATER 


.  OES.  MOM  V  tK  T 


j  '»  SIGNATURE  OF  INSPECTOR 

Dave  Nugen 


3  April  84 


CLASSIFICATION  OF  MATERIALS 
^•tcripdonl 


%  CONE  |  BOX  ON  REMARKS 

P  CCO  V-  SAMPLE  'Drill, n4  r  cm*.  wwr«r  fo««,  d*plh  oi 
ENY  NO  i «ic.,  ,1  aigrulicmm) 


Not  Sampled 


i  Roller  Bit 


O04UQ  . 


INDURATED  CLAY,  soft  -  mod. 
hard,  red,  slickensided 
w/occ  calcite  fil.  frac's  & 
occ.  SLS  nods,  sandy. 

1052. 3-1052.0  high 
angle  f rac .  w/bkn  slk  pas. 


SILTST0NE,  mod  hard-hard 
red-gr.,  clayey-sandv 

SANDSTONE,  mod  hard  to  hard.j 
med  gray,  very  fine  grained  ; 

t  *\a'  i n/- 1 — Lo — 1044 -5 - 

CLAYSTONE,  mod  hard,  med, 

_  gray,  calc  incl.  calcite  _ 

\  he_a  led  Lxac-L. 

SANDSTONE,  mod  hard-hard  [ 
fine  grained,  slltv  grav  / 

'  talc  Incl. 

CLAYSTONE,  mod.  hard, 
idk.  gr.  calc  Incl  &  filling 


1051.8-1050.0  closely 
spaced  high  angle 
100  1  slick  partings 

1050.5-1050.0  vc 
_  broken 

1049.4- 1048.5  grav 
within  white  calcite 

100  1 048 .-fil  frac's 

1 048 . 5-  1048 . 1  h igh 

“ -  angle,  healed  frac's 

2  1044-1042.9  open  wd . 

stained  high  angle  to 
l|in  vertical  joint 

-  1043.8-1043.2  over¬ 
cored 

100  i°±Ld  1041.5-1040.8  hi*h 

angle  open  sta.  joint 


ENG  FORM  ip  3* 


SILTSTONE,  mod  hard,  gr.sa, 


I  CLAYSTONE ,  dk .  gr  . 
calcite  fil  frac's  S  inc. 


Holo  No. 

204 

iMCfT  2 

<»  2  s*«rn 

IfMAlU 

!  Drtiimg  amt.  iMMr  /mi  dtptk  «/ 

•f  ufnifitsmi) 

_ f 

1032.1-1031.9  bkn . , 
slick  parting,  w/sta 
SH.  frag's  and  trace 
gray  clay 

1031.2  open  calcite 


crystal  filled  contact 
1029.4  sli.  calc, 
coated  parting. 

0.8  left  in  hole 


moMcr 


XXI  MO 


•  depth  drilled  into  rock  Core  25.7 
t.  total  oepth  of  houi  44.5 


It.  TOTAL  COPe  RECOVERY  FOP  SORING 


1».  SIGNATURE  OF  INSPECTOR 

Dave  Nueen 


CL  ASS  IF  IC  AT  I  ON  OF  MATERIALS 
( D»»cr  tpt  torO 


\  CORE  SOX  OR  REMARKS 

RECOV-  SAMPLE  iDrll/inj  tm mmtar  Jo*#,  dap th  at 
ERV  NO  waaih»rtn4,  tic.,  it  ai$nittc*r*> 


SILTSTONE,  mod.  hard,  med 
gr.,  w/lt.  gr.  fine  grained 
mod  hard  SS  laminations 

CLAYSTONE/ INDURATED  CLAY, 
soft  to  mod.  hard, 
si ickensided ,  gray  to 
brownish  red 

1069.6-1069.4  stained, t kn . 
1068.4-1068. 1  bkn .  slk. 

1068.1-1067.8  wd ,  bkn. 


SANDSTONE,  hard,  med  gray, 
fine  to  med.  grained,  silty 
SILTST0NE,  med.  hard,  med. 
"feray,  w/calc.  inclusions  j~ 


CLAYSTONE,  sandy,  mod.  hard, 
slickensided,  red  w/occ. 
gray 

1052.2-1050.7  closely 
spaced  la,  slk.  partings 


SILTSTONE,  mod.  hard,  med. 
gray,  w/thin  white  calclte 
healed  fractures 


Bottom  Of  Hole 


10~2.8  open  high  ang. 
stained  joint 
low  angle  stained 
partings  ?  1072.6, 
1072.2,  1072.1,  1071.9, 

1071.6 

]  1067. 8-106'. 0  mottled 
red  &  gr.  w/carb. 
streak  1067.8-1067.5 
1067.0,  slick  45°  DF 
1065.5,  slick  low 
angle  DF  w/small 
ironstone  incl. 
1064.9-1064.4  wd .  broken 
,  IC63 . 1-1062.8  slick 
-parting . 

1062.1-1061.8  slick  mec! 
part  ing 

1060.0  founding  Et. 

Mono  16 

1059.7-1059. 1  non- 
stained,  hi  ang.  mech. 

5  fracture  along  path 
of  tight  frac.  extendin) 
to  1058.7 

1056.7  open  irregular 
sli.  wd.,  sli.  sta. 


1050.5-1050. 1  c 
filled  f rac ' s . 

1050. 1-1049  3- 
sandv 


oiviiion 

DRILLING  LOG  Ohio  River 


l  LOCATION  fCoorrf** 

Mono  Jt.  13/14 


3  DRILLING  AGENCY 

Crown  Pressure  Grouting 

4  HOLE  NO.  (Am  i/ipwi  on  a frmwtnj  ililm  I 
and  Him  Wifetd 


gjvSRTlCAL  [JINCLINID  _  0*8.  MOM  VENT. 


7  thickness  or  OVCN0UROEN  Wasted  Rock  8.1 


•  depth  drilled  into  rock  Core  26.3 


t.  total  ocrtm  or  hole  34.4 


CL  ASS  I  r  1C  AT  I  ON  Or  MATERIA 
(Dmmcriptlmn) 


INSTALLATION 

Pittsburgh  District 


to  Size  ano  TYPf  or  sit  4 


Hole  N«.  206 


-inch  ID  Diamon 


12  MANUFACTURER'S  DESIGNATION  Or  DRILL 

Sprague  &  Henwood  40C 


>1.  TOTAL  NO.  or  OVER-  ,  DISTURBED 
■URDEN  SAMRLES  TAKEN  ■  _ 

U.  total  NUMBER  core  boxes  4 
IS.  ELEVATION  GROUND  WATER 


’  «T  tRTfO  I  cC 

'*  0ATt  MOLe  :  29  Feb  84  ;  1 


17.  ELEVATION  TO.  OF  HOLS  1041.3 


It.  TOTAL  CORE  RECOVERY  FOR  SORING 


It.  SIGNATURE  OF  INSPECTOR 

Dave  Nugen 


12  Mar  84 


SCORE  ROX  OR  REMARKS 

F SCOV.  SAMPLE  (Drilling  imm,  ml.  Ion.  Orngth  ®l 
ERY  NO  «N*ff»rfng,  mtc..  if  .i.nillcntl 


rilled  with  Davey  Air 
rill  and  Tricone  Rock 
it 


SANDSTONE,  mod.  hard  gr . 
'fine  grained,  silty 

ILTSTONE ,  mod.  hard,  dk. 
r.  sandy,  shaly 
LAYSTONE,  soft-mod  hard, 


SANDSTONE,  rine-med  grained, 
hard,  gray,  w/thin  dk  gr. 
mica  lam.  stained  from 
1029.1-1027.1  wd.  open, 
br,  sand  fil.  high  angle 
jt.  1028.6-1028.1 


SANDSTONE,  mod-hard,  hard 
fine  grained,  med  gray  j- 
mlcaceous _ I 

SILTSTONE,  mod.  hard,  dk. 
^ray,  w/calcareous  incl.  . 

SANDSTONE,  mod.  hard,  med. 
gray,  silty,  fine  grained, 
clayey  below  1008.7 
1009.0-1008.7  CLS  zo. 
w/soft  plastic  clay  lens 


1028.1  Lost  Drill 
water 

1027.  Founding  Elev 
Mono  14. 


1017.0  horz.  parting 
w/frac.  6  gr.  clay 
coating 

1016  -  0.2  gouge  w/low 
angle  soft  gr. 

CL.  filling  (?  contact 
j  1015.7-1015.4  wd  la 
■  f  rac . 

1015.3- 1014.3  bkn .  irreg 
non-sta.  high  angle 
joint . 

1014.2  Founding  EL. 

Mono  1 3 

1013.3- 1013. 1  bkn.  sta. 
open,  high  angle  joint 

1012.9- 1012.7  silty 
zone 

1012.7-1011.9  open 
irregular  high  angle 
joint  set  w/trace 
clayey  coating 

1011.3  clay  coated  part¬ 
ing 

1010.9- 1010.4  silty- 
zone 

1010.9- 1010.7  low 
angle  joint 
1007.0-1006.9  very 
soft,  carbanceous 


t«.  TOTAL  NUMBER  CORE  BOXES  5 

3.  pi uF  driller  I 

R.  Haddlx 

IS  ELEVATION  GROUNDWATER - 

6  DIRECTION  OF  HOLE 

rjfl  VERTICAL  !  ]  INC  LIN  l  D  DEO-  »»OM  WENT. 

i  IT  A  R  T  C  O  'COMNlETEO 

’•  °*Tt  MOue  129  Feb  84 

»7.  ELEVATION  TOP  OF  MOLE  1039.2 

H  TOTAL  CORE  RECOVERY  FOR  BOWING 
19  SlGNATURC~Or  INSPECTOR 

Dave  Nugen 


CLASSIFICATION  OF  MATERIALS  JP*.?1!  ,n  „  -  REMARKS 

RECOV-  SAMPLE  fOrlf/in*  tmm,  hwim  /oi«,  dmpth  ol 
rD;crtptien>  CRY  NO-  mic..  , t  ..fimllc.nt) 


io  size  amo  type  or  bit  4- Lnch  lD  Diamond 


(2.  MANUFACTURER'S  DESIGNATION  OF  DRILL 


tl  TOTAL  NO.  OF  OVER-  oiitu**io  unoi»tu»»io 

BURDEN  SAMPLES  TAKEN  •  -  - 


Drilled  With 
Davey  Air  Drill 
and  Tri-Cone  Bit 


Start  Retaining 
Core  1.0  Below 
Coal  Seam. 


1004.0,  low  angl 
1004.0-1003 . 4  hi 
si ickensided ,  ti 
loosing  drill  wa 
through  rock  int 
diversion  channe 
approx  1019. 

9  999.0  low  angle 
997 . 9-996 . 6  vert 
irreg.  bkn.  open 
stained  jt. 
set.  poss.  mech. 
996.0-995.6  part 
high  angle  frac. 
>994.4  3/8”  soft 
seam  w/ shale  r  ra 


induced 
ing  along 


ENG  FORM  18  36  0»ev'ou*  editions  are  obsolete 


l! 


DRILLING  LOG  (Cont  Shoot) 

HiVATlOH  TO f  Of  MOU 

1039.2 

Hoi*  No.  207 

RGOJtCT 

Stonewall  Jackson  Dam 

INSTALLATION 

Pittsburgh  District 

shcct  L 

of  2 

oerm  |  ikxno 
b 


axS5»K>noN  or  material* 

<  Diur+fmm  ) 


%  CORE  SOX  OR 
RECOV-  SAMPLE 


REMARKS 

( DrUJmf  nmt,  imi«t  l»ti,  dtptk  »f 
wmtktrmc,  tit.,  tf  unJU+mit 


SANDSTONE,  cont'd 

SILTSHALE,  mod.  hard,  dk. 
gr.  w/closely  spaced  pa's. — 

CLAYSTONE,  soft,  dk.  gr. 
si.,  bkn  w/mn  gouge  &  breeds 

SANDSTONE,  mod  hard, 
fine  grained,  silty,  highly 
fractured,  broken,  composed 
of  sheared  rock  frags  4  clay 

SILTSTONE,  mod  hard,  dk.  T 


CLAYSHALE,  soft-mod  hard 
dk.  gr.  grading  sandy  below 


SILTSTONE,  mod.  hard -hard 
1- sandy*  me8  “  8ray» 

1  sandy, _ 

.SILTSHALE ,  mod.  hard, 

|dk.  gray  _ 

CLAYSHALE,  mod.  hard, 
calcerous  nodules,  dk.  gr. 


986.3-986.1  soft,  gray, 
clay  filled  frac.  w/shal, 
breccia 

985.7- 985.2  non-stained, 
broken 

'985.3-984.5,  soft  gr. 
clay  fil.  grac.  w/breccia 
984.5-983.7  bery  bkn 
w/CLAYSTONE  frags  in 
soft  clay  matrix 
Loss  1.2 

-982.4  and  981.3,  SS 
frags  in  Clay  matrix 

979.2,  clay  filled 
fracture  1/8"  thick 
979.-978.8  DF-slick 

978.8- 978.5  bkn,  frac. 
on  slick  DF 

977.2,  .05  LIMESTONE 
le  slick 


3  OffILLING  AGENCY 


Crown  Pressure  Groutln 


"ickness  or  ovcmuwoiH  Wasted  Rnrk  4.8 


•  depth  Off  ill  ed  into  rock  Core  31.9 


z  MANUF  ACTUffEff'*  DESIGNATION  OF  OfflLL 

Sprague  &  Henwood  40C 


DCS.  from  v(rt. 


I  1 A  TOTAL  NUMBER  COWE  BOXES 
I  IS.  ELEVATION  GffOUNO  WATCH 


17-  ELEVATION  TOP  Of  HOLE  1007.0 


It.  TOTAL  COffE  ffECOVEffY  EOff  BOffING 


1  19.  SIGNATuffE  OF  INSffECTQff 


.3  1  completion 


CLASSIFICATION  OF  MATERIALS 
(OamcrlpttarO 


Dave  Nugen 


%  COffE  BOX  Off  REMAffKS 

l*ASJLel  tm*.  miw  low,  dmplh  at 

vthurint,  ale.,  if  Btgniticmnt) 


Not  Sampled 


SILTSTONE,  mod.  hard, 
med.  gr.,  sandy,  calc.  nod. 


SANDSTONE,  hard,  gray,  fine 
grained,  silty,  cross- 

bedded _ 

CLAYSTONE,  soft-mod 

.hard,  atav,  -ahaly _ _ _ _ 

SANDSTONE,  hard,  gray, 
fine  grained,  silty,  w/ 
irregular  shale  liminations 
and  breaks. 

997.0-995.4  closely  spaced 
coated,  sli  angular  parting 

SILTSHALE,  mod-hard.  dk. 

,  M^alc-afldul&a - 

SILTSTONE,  mod.  hard,  shalv, 
-sandy,  mica  lam's.  ,- 


SANDSTONE,  hard,  light- 
aed  gray,  fine  grained, 
silty,  x-bded,  u/thin 
mica  lam's 

984.6-984.2  high  ang. 
open,  non-sta  it.,  clean 


SILTSTONE,  mod.  hard,  dk.  i- 
gr.,  sandv,  shalv,  w/tan 

calc  lncl .  _ 

SILTSHALE,  mod.  hard,  dk. 
gr.  w/tan  calc.  lncl. 

_ _ 

CLAY STONE,  so ft -mod  hard, 
silty,  dk.  gray,  w/tan  I 

[calc  incl.  _ I 

SILTSTONE,  mod.  hard,  dk.  *" 
gr.  shaly. 


CLAYSTONE,  mod.  hard, 
dk.  gr.  slk.  w/tan 
calc  incl.  grades  to 
brown  3  bottom _ 

Bottom  of  Hole 


1002.0-1001.8  vert. 

tight  frac. 

1001.4  wd .  parting  3 
contact . 

1001.4-1001.0,  1001.2 
-1000.9  hi  angle  open 
jts. 

1001.1  Lost  drill  water 
iOT  regained  and  lost 

999.3- 999. 1  CISh  lam. 
998.0-997.3  wd/w  trac's. 

997.8- 997.5  ve .  bkn.  wd, 
gr.  clay  w/'some  frags 

997.4- 997.0,  overcored 

996.8- 995.4  high  angle 
to  vert,  open  non-sta. 
joint 

995.5- 995.2  verv  bkn. 
995.2  Cl.  coa  on  low  DF 

992.5- 992.3  SILTSHALE 
lam. ,  bkn  w/ sot  t  gr  . 
clay  3  992.4-992.3 

989.7- 989.6  CLAYSTONE 
soft,  dk .  gr.  w/wd .  pa 

987.0  Founding  El. 

Mono .  1 0  6  11 
985.8,  985.1,  984.7 
low  angle  DF's 
980.6  tight  contact 

978. 7- 9'8. 5  bkn,  slick, 
w/so  1 1  gr .  DL  1  9  ’8  .  5 

977.0-976  9  mech.  bkn. 


9 ' 5 . 8-9 7 i .  7 ,  sheared, 
bkp. ,  sli  wd.  to  or  gr. 
Clav  coated  and 
filled  f rac ’ s  9 . ' 
gr .  cl.  til.  contac  t . 


0.4  left  in  holt 


DRILLING  LOG 


Ohio  River 


Stonewall  Jackson  Lake  Cam 


D/S  LF.  Corner  Mono  LO - 

S  OSILLING  AGENCY 

Crown  Pressure  Grouting  Co. 

I  HOLE  HO  (Ag  »h on  drmwwg  Ittl*1 


5.  NAME  OF  DRILLED  '  * 

R.  Haddix 


«  omecnoN  o f  hole 

|T]klRTlC*L  '  INCLINID _ _ 


•  oepth  owilued  into  rock  £ore  30.3 


»  total  depth  of  hole  67.2 


Pittsburgh  District 


1.0  sire  ano  T.Pt  or  bit  Wnch  ID  Diamond 


12  MANUFACTURE*'*  DESIGNATION  Of  DRILL 

Sprague  &  Henwood  4QC _ 

U.  total  no  or  over-  ;oi*tl,n««o 

BURDEN  SAMPLES  TAKEN  _ 


*  14.  TOTAL  NUMBER  CORE  BOXES  _ 

1 1 5  Elevation  groumo  water  ^  q  j  t  .  7 


1*  date  hole 


COMRl c  t  *o 

;  6  Mar  84 


elevationI  oepth  legend 


•  SIGNATURE  or  INSPECTOR 

Dave  Nugen 


CLASSIFICATION  OF  MATERIALS 


Rock  Not  Sampled 


%  CORE  BOX  OR  I  REMARKS 

I  RECOV-  SAMPLE  (Drilling  iwt*.  oartr  lo*».  d+pth  ot 
mmyt  "•mthmring,  mtr...  il  aigniticsnt) 


Start  Coring 
Approx .  1 '  Below 
Coal  Seam. 


SANDSTONE,  mod.  hard.  si. 

CLAYSTONE,  soft-mod.  hard 
si.,  mostly  frags  in 


SANDSTONE ,  mod .  hard  , '  med  In 
gr.,  fine  grained,  silty  // 
SILTSHALE.  soft-rood  hard, 


1 00^  Box 


SANDSTONE,  mod  hard-hard 

USirSS^lsll^UnKtine  ',00' 
_ 

StLTSTON'E,  mod  hard,  med 

SILTSHALE.  mod  hard.  gr. 


LIMESTONE,  mod  hard  gr.  r 
SANDSTONE,  mod.  hard -hard 


Start  saving  t 
approx .  1 ’  be  K, 
coal  seam. 


r  me  grained,  grav 
999.8-999. I  has  the 
appearance  of  shear 
gouge,  very  broken 

997.4-997.35  clavstone 
seam,  wd. ,  clavev, 
possible  low  angle  shear 
990.1-989.8  appearance 
of  gouge 

0.3  soft  fractured 
CLAYSTONE  1  990.'. 

0.3  mod.  hard  SI  LISTON E 
-989 . 8 


DIVISION 

INSTALLATION 

Ohio  River 

Pittsburgh  District 

project 

Stonewall  Jackson  Dam 


2.  LOCATION  (CoortflnPtM  or  3 1 ml  ton) 

MONO  7  DS  Right  Corner 

)  DRILLING  AGENCY 

Crown  Pressure  Grouting 


s.  name  or  oriller 

R.  Haddix 


S.  DIRECTION  or  MOLE 

^VERTICAL  QlNCLINlD  _ 


T  THICKNESS  Or  OVER  BUROEN  Q 

•  DEPTH  DRILLED  .NTO  ROCK  32.0 

9.  TOTAL  death  or  HOLE  32.0 


I  10  SIZE  ANO  TYRE  or  BIT 


12  MANUFACTURER'S  DESIGNATION  OF  DRiL 

Sprague  &  Henwood  40  C 


14.  total  number  core  poxes 

IS  ELEVATION  GROUNO  RATER 


OMRL<T(D 

'*  °*TI  H0Lt  20  Feb  84  21  Feb  84 

17  ELEVATION  TO.  O.  HOLE 
IE  TOTAL  CONE  AECDVEAT  AO.  BONING 
IB  SIGNATU.E  O.  INSPECTON  ~ 

Dabe  Nugen 


ELEVATION 

DEPTH 

LEGEND 

CLASSIFICATION  OF  MATERIALS 

\  CORE 

BOX  OR 

REMARKS 

f  D»icrip(/anl 

RECOV¬ 

SAMPLE 

'Drilling  ttmm,  mm  tor  loo*,  d  op*h  of 

100}. 9 

b 

c 

d 

ERY 

• 

NO  ' 
1 

|  mtiMrlng,  tie.,  it  *i|mlic*niJ 

COAL,  REDSTONE,  black 
blocky,  pyritic 

CLAYST0NE,  silty,  mod 
hard,  mod.  gray 

SANDSTONE,  silty,  fine 
grained,  mod.  hard,  to  hard, 
med.  gray _ 

SILTST0NE,  sandy,  soft 

gray - 

SANDSTONE,  silty,  mod. 
hard,  gray,  fine  grain  f 
SILTST0NE,  sandy, 
shaly.mod  hard,  gray 


SILTSHALE,  mod  hard,  dk 
gr.  occ  CL  SH 

CLAYST0NE,  s-mod  hard 


SANDSTONE,  silty 

god .  hard  _ 

SILTSHALE,  mod  hard 


1003.9-1001.5  verv 
bkn.  w/0.9  accum.  loss 


100  1001.7-39  hour 

997.  2  uater  level 

100  1001.5-1000.7  carb. 

Box  &  PyriUC 

_  2  L 00 1.1  core  spin 

1001.1-996.6  grades  to 
mod  hard  slltstone 
100  990. Q  999.4  soft  gr.  clay 

_  coated  parting  brown 

calc.  incl. 

-  j  999.2-999.0  clay  lens. 

i  raech  bkn  (?) 

Box  |  998.7-998.6  CLAYSTONE 
100  -j  I  998.6  mech  bkn. 

I  calc.  incl. 


SILTSTONE,  mod.  hard-  hard  / - 

SANDSTONE,  ra.  hard  to  hard  '\  l 00 

dk.  gray,  occ.  sandy 

slickensided ,  w/scat. 

calc.  nod.  100 


SILTSTONE,  mod.  hard,  gr. 
slick  on  irr  par  ting , inc 1 ’ £ 


SILTSHALE,  mod.  hard 


983. U  997.2  thin  siitshaie 
I  partings 

996.3-996.2  clavstone 
soft  w  /  i rreg  CL  coa 
Box  partings 


979.1-970.0  slick 
at  top  of  run. 

974.6  mech  bkn. 
s  1  ickensided 


CLAYSTONE,  mod.  hard, 
dark  gr. ,  slickensided  I 

18  36  PREVIOUS  EDI  TION*  ARE  OBSOLETE 

'TrtAmLucEyn 


I  PROJECT 

STONEWALL  JACKSON 


'  «Ol  e  no 

'  2  11 


DRILLING  LOG 


MOJCCT 

stonewall  Jackson  Dam 


Ohio  River 


1  install  Art 

I  Pittsburgh  District 


ho  sac  *mo  type  or  bit  4  inch  Diamo 


H#U  Ho  212 


SHEET 


14.  TOTAL  NUMBER  COME  BOXES 


IS  ELEVATION  GROUND  WATER  1 002.  6 


t».  SIGNATURE  OF  INSRECTOR 

Dave  Nugen 


ELEVATION 

1004.4 

DERTM 

legend 

CLASSIFICATION  OF  MATERIALS 
(D*9Crtgman) 

%  CORE 
RECOV- 
ERY 

BOX  OR 

sample 

no. 

REMARKS 

( Drtlting  Ia**>  M<«r  lot  a,  dfXh  ot 
Ate.,  it  aigntitcmnt) 

a 

c 

d 

• 

SILTSTONE,  clayey,  sof 
kzrav .  carp  str  s, _ 

COAL,  REDSTONE 
bk,  blocky  pyritic 


CLAYSTONE,  shaly ,  soft-mod. 

hard,  gray,  carb. _ 

SANDSTONE,  silty,  mod  hard 
fine  grained,  med 

■gray. _ j 

■\SILTSTONE,  clayey,  shaly  -rt 

r soft-mod  hard/ gray  _ L 

\SAND STONE ,  silty,  fine  / 

\gr.ai_nf»H  ,  mnH  hard,  gray _ / 

SILTSTONE,  shaly,  dark 

-TCSL’.* gUard-  sandy  r 

SILTSHALE,  sandy,  mod.  * 

hard,  dk  gr.,  calc.  incl. 
pyrite 

CLAYSTONE,  dk.  gr.  ,  “ 

]soft-mod  hard,  slk. 

8.2  SANDSTONE,  silty,  fine' 

jgrain,  mic,  mod.  hard  ~ 

19-8  -6ILTSKALE,  mod  hard,  r 

sISfiSrMtr^sifty,  TTard  , 
fine  grained,  gray,  mic. 
SlLTSTONE,  sandy,  mod. 

.hard,  gray,  calc,  incl.  ,’~ 

CLAYSHALE,  mod  hard,  si. 

iSILTSTONE.  hard,  sa,  mic.  ^ 

SILTSTONE,  mod.  hard,  '  '' 

shaly .  carb.  zo *  s . _  / 

BOTTOM  HOLE 


1004.4-1000.3  very  bkn 
w / L . 2  accum.  loss 
1000.3-999.9,  hard 
Box  bony  coal 
1 

998.9-998.7,  bkn 
wd.,  iron  sta.  w/o.l 
997.7  loss. 

996.8- 996.6  high 
angle,  irreg.  open  jt. 

988.8- 988.4  bkn. 

Box  w/slickensides 

2 

988.0  irreg.  slick 
contac  t 


987.4  found  Elev. 
MONO  6 


Box  Pyrite  3  987.4 
3 

986.4-986.2  thin 
vert,  healed  tract. 


F  ME  VI OU  S  EDITIONS  *  RE  OBSOLETE 
TRAHSLUCEMT 


PROJECT 

STONEWALL  JACKSON 


Hol»H«  j !  3 


DRILLING  LOG 


OROJECT 

Sconewall  Jackson  Dam 


Dl  VISION 

!  INSTALLATION 

OHIO  RIVER 

j  P  i  t  tsbur  gh  !. 

>  i  stri.it 

ho  sire  and  ty 


4- inch  Diamond 


«  direction  of  hole 

nOvKRVlCAI.  j  IlNCLIWtO 


.  0«5-  »«OM  vert. 


S-  ELEVATION  GROUND  WATCH  1008. 


t«  OATe  MOLE 


».  TOTAL  DEPTH  OF  HOLE  35. 1 


1006.4 


1004.4 


999.3  ! 

1 

.9.9  Z.  5  I 


980.5 
979.3 
^9  TH.H 


%  CONE 

sox  on 

REMARKS 

d 

'Drilling  ion*.  •»  feaa,  d+pth  ol 

• 

t 

«r»ai hmr1r>4,  ate..  It  •  igmllcmml 

9 

CLAY STONE  -  REAMED 
CLAYSTONE ,  mod .  hard , 
w/scattered  It.  br 
calc.  incl. ,  very  bkn. 
to  1008.1 


SANDSTONE,  silty,  fine 
grained,  mod.  hard,  gray 

CLAYSHALE,  gray,  sandy 
mod.  hard 
COAL,  REDSTONE, 
black,  pyritic,  blocky 

"CLAYSTONE ,  “sTTtyT  mod 

hard,  gr. ,  cal,  incl. _ 

SILTST0NE/SANDST0NE 
interbedded,  mod 
hard,  gray,  SS  fine 
grained. 


CLAYSTONE,  siltv,  mod  hard, 

- — - - - 

SANDSTONE,  silty,  hard,  fine 
|  grained,  gray. 

J  S ILTSTONE ,  sandy,  mod 
|  hard,  shaly,  med  gr. 


SANDSTONE,  hard,  si.,  gr. 


I  J 
!  ^ 


18  36  PPEVIOUS  EDITIONS  ARC  OMOL1TE 


Box 

1  1 008. 1-24  hour 
water  level 

1007.8-1007.1  several 
1006  4  smaH  healed  fractures 

1006.5  soft  gray  clay 
filled,  non-stained 
weathered  partings 
Bex  1005.5  irreg.  parting 

2  ?  slick  lam. 

1004.6,  1-inch  weathered 
gr.  clay  (raech  silty 
999- 3  parting) 

|  1004.4,  low  angled 
|  healed  fract. 

Box  |  1003.4-1003.  1  becoming 

3  carbo- . aceous 

1  003.  ’  Carb.-  ji-5  mod. 
hard,  gray  and  black. 

992.6 

-  999.6-999. 3  bkn. 

along  ha  vert  frac. 

Box  j  999.3-998.9  carb. 

4  '  ZQ . 


998.5  and  998,1  h. angle 
slick  parting  (mech) 

997.9-997. 5,  sli  wd . 
non-stained . 

997.5  trace  gr.  clay 
coating 

997.2-996.4  very  sh. 

995.8- 995.2  SLS,  hard 
w/bk.  cherty  carb.  incl; 

.  995.3-994.:  very 
sandv  j 

993.  3-993.0  CLS  j 

mod.  hard,  random.  I 

fract . ,  gray . 

992.1-991.9  very  san. 
988.2  low  ang.  slick  pa 

987.9- 987.7  bkn  along 
high  ang.  frac.  w/1"  j 
gr.  cl  fill  irr  partini 
w/CLS  frags  3  937. 7  j 
987.7-987.4  fine  cracks 
987.4  found  El  Mon  5  I 


TP4V<f .f'f  fvr 


STONEWALL  JACKSON 


DRILLING  LOG 


i  ®«oj ecr 

Stonewall  Jackson 


2  LOCATION  ( Coord ar  ^r«ioaI 

Mono  4/5  Joint,  Center  of  M.4 

J  DRILLING  AGENCY 

Crown  Pressure  Croutin 


il  nAnuMC'j*!*  J  DESIGNATION  OF  DRti 

Sprague  a  Henwood  nOC  _ 


7  thickness  of  overburden  q 
•  OEPTH  DRILLED  into  ROCK  33  k 
'  TOTAL  DEPTH  OF  HOLE  33.6 


117  elevation  top  or  hole  |  ^  ■  J 
•  <•  TOTAL  CORE  RECOVERY  r  OR  BORING 
p»""s(GNATLlRe  or  INSPECTOR 

Dave  Nugen 


1004.2 
7003.3" 
• J00. 3 

lOoo.tT 

999.0 


993,  ;  | 
991  .  I  I 


I - 

I  9g7.:|i 
1  98- .  'f* 

*  98  3.  a 


978.  i  | 


CLASSIFICATION  OF  MATERIALS 
(Dvtcnptlon) 


ICLAYSTONE,  soft,  silty 
bed.  gray,  shaly  w / 
occ.  siickensides 


SILTSHALE,  mod.  hard,  gr . ,  . 

sandy,  w/occ.  sandstone 
bands  and  calc.  incl. 

' fCLAYSHALE,  soft-mod,  h.  gr. ■ 
SILTSTONE,  mod.  hard,  sandy'  j 
occ.  carb  &  slk,  ha  DF's 

-  -^SILTSTONE,  mod.  hard ,  carb,— 

ipyritir  .  _ _ 

SILTSTONE,  soft  to  mod.  f 
lhard,  gr,  w/siltshale  jo's  I 
SANDSTONE,  s  i  1  ty7~hard7  Tine 
grained,  med .  gr. 


SILTSTONE,  sandv ,  nod 
hard,  gr.  u/scat  hard  inti. 
"CLAYSTONE,  silty,  soft 
to  nod.  hard,  sh,  pyritic 

_~INIJ,  CLAY,  soft,  slk,  *r. 

(LIMESTONE,  hard,  gr.  [ 

Ipyritic .  w/irr.  ha  joint 
SANDSTONE,  silty,  fine 
i^rain,  hard,  med  gr. 

u SILTSTONE,  shalv,  mod  hard,/ 
med  gr . ,  w/occ  calc  nod.  / 
"7  SANDSTONE  ,  silty,  mod.  f 

~j  ,hard  ,  -hard,  gray  » 


(gray,  w/brown  incl. 

,  Sandstone ,  fine  grain, 

.hard.  silty - — — - 

SILTSTONE,  mod.  hard,  dk. 
gr.  w/hard  br.  incl. _ 

BOTTOM  OF  HOLE 


[  X  CORE  !0OX  OR  REMARKS 

RECOV-  [SAMPLE  |  Drilling  im i*.  <"ml0r  lomm.  Oppth  ot 
ERY  NO  hiring,  •»€..  il  t  igm  ItcantJ 

•  *  I  0 


83  !  i  1011. 7-101104  Loss 

j  1011.4-1010.5  bknv/ 
t  I  high  angle  joint. 

80  I  Box  i  101 1 . 1-1009. 7  Cong. 

- :  1  j  Zone 

i  00  j  1009.7-1007.7  very  bkn.  ,. 

I  overdrilled 

100  !  1009.4-1008.5,  mod. 

'  hard,  gr.,  CLAY SHALE 

-  |  1008.5,  la.  slickenside 

Box  I  1006.4,  24  hr.  water 

! 00  2  !  level 


|  1005.6-1004.9  SS 
l  zone 

i  1004.1-1003.8,  weather 
-ed  ,  fractured 
I  1003.8-1003.8,  mech 
(  bkn. 

1000.9-1000.5,  carb, 
slickensided 
l 

'  1000.6-1000.  3.  mech. 

-t  bkn  w /  coal  frags. 

999.6,  weath.  ,  man. 

1  stained  partings 

!  999.2,  clay  coated  pa. 
996.7  Found  Elev. 

Mono  4 

J  994.  3-993.  4  8k.  si  I  ip.lI 

994.  1-993.  9,  siltst-  ne 
zones 


Box 

i  99  3.9-99  3.6.  CLSHA1  E 

3 

zone. 

1 

988.3,  siickensided  pir 

100 

987 . 7  Found  E lev . 

1  Mono  5 

:  m'-'C.  .arc 

V:  1 1 


TH  aX  ll-UC  E.R  r< 


Ti'NEWAI  I  'ACKSON 


DRILLING  LOG 


ROJECT 

Stonewall  Jackson  Dam 

2  LOCATION  (C oard fiWM  or  Station) 

Mono  3  D/S  Rt.  Corner 


9  TOTAL  DEPTH  OF  MOLE 


ELEvATiom|  depth  kEGENOl 


;  ip.  size  amp  type  or  sit  4-mcp,  Diamond 


MSL 

12  MANUFACTURER  S  OESlGNATiON  OF  ORU 


105p.9  j 


%  CORE  SOX  OR  REMAR 

RECOV-  SAMPLE  'Drill, no  tuna,  wa,  a, 

ERY  NO.  mx atharing.  ate..  . 


Rock-Not  Sampled 
From  1055.9  -  1012.0 


Davey  Air  \.r :  \ 
jw  /  6  D  I A 

iTricor.e  R,;..k  ■ 
to  1026.9 


•  1030.0  -  29  Hour 
|Wat er 


;  I  026. 9  MATL  SLI  DAMP 

CORE  BARREL  w/DIA  Bit 
used  1026.9  t.'  1012.0,- 
CORE  WASTED,  no  Drill 
Water  Return 


i  SILTST0NE,  soft,  clayey,  grJ 

jl  w/scat.  calc  .  inc  1 . _ ]  1 

]  CLAYSTONE,  soft,  gr,  w/scat 
br.  6  gr.  calc.  incl.  i 

■  SILT STONE,  so f t-raod .  hd ,  gr. 


1011 . 3  to  l 010. 9  mech. 
bkn . 

100  BOX  DCC .  low  angle  gr.  clayey- 
^  coa.  slk.  pas.  to  1009.1  . 

1  00 8.4  -  1  00 8.1  ec h  loss- 


HoU  No. 


«£>*CT 

Stonewall  Jackson  Dam 


F 1 t tsburgh 


( Ditt  T+tmm ) 

d 


s 

%  CO«f 
ifCOv- 
E*Y 
e 

ftOX  OR 

SAMKC 

NO 

f 

gr, 

_ f 

100 

mod 

r 

100 

Box 

mod.  hard 


Tiard ,  yr,  w/fine  grain  ;  1 00 

Ss  hands _ _ _ ilr 

iSILTSTONE,  sandy,  gr . ,  mod  j 
lhard.  shaly  _ // 

CLAYSTONE,  soft,  gr. ,  shalv!  1 00 

COAL,  HFnSTOCT,  hlnrfcy.  him  - 

1CARB.  SHALE,  soft,  dk.  gr.  f, 
INDURATED  CLAY,  soft  to  med.l  100 
hard,  er. _ _ _ I 


SILTSHALE,  mod.  hard,  med 

gr. 


STLTSTONE,  mod  hard, 

jiad _ gr... _ 

BOTTOM  OF  HOLE 


tfMAJtKS 

<  D  nil  mg  umt.  wmirr  hit.  d4ptb  •/ 
t$t  .  if  ngnifitsmf ) 

I 


1008.1-1007.8  mech  bkn. 

1003.5-1003.3  raech  bkn. 

1002.1  smooth  horz 
parting  w/trace  pyrite  & 
it.  gr.  coating 

1001.9  horz  gr.  cl 
coated  parting 
995.8,  low  angle  gray 
clay  coated,  slicken- 
sided  parting 
Foundation  Elev. 

MONO  3  -  995.6 

fine  grained  SS  992.5 

991.2- 989.9  silty 
sandstone 

989.3- 989.2,  Clayshale 
mod.  hard,  med.  gr. 


NOTE:  Drill  water 

coming  out  of 
Hillside  along 
Bedding  Parting 
Approx.  180  feet 
N  il°E  of  Hole, 
at  Elev.  1025.6 


1 ’g"*  1136-A 


ffOJKT 

STONEWALL  JACKSON 


«*«OJfCT 

Stonewall  Jackson  Dam 


SILTSTONE,  mod.  hard,  med. 
gray,  clayey,  occ.  sandy 
w/sm.  clac.  inclusions 


\gr,  silty,  sllckensides 
SILTSTONE,  clayey,  mod. 
hard,  med.  gray,  w/occ. 
calc,  inclusions 

CLAYSTONE,  soft-mod.  hard, 
med.  gray 

SILTSTONE,  mod.  hard,  med. 
gr  .  ,  slightly  sandy,  occ. 
calc,  inclusions _ 

CLAYSTONE,  mod.  hard, 

SILTSTONE,  mod.  hard, 
med.  gray,  shaly 


1036.8-1036.0  broken 
open,  high  angle,  wide 
stained  joint. 


1 026 . 41 028. 6-1028. 1  mech. 
bkn.  w/core  spin 

1028.1- 1027.1  bkn. 

100  Box  axong  irreg.  high  angle 

"  ^  fracture 

1027.1- 1026.5  low 

100  1019.6  angle  slickensided  pa's 

also  1026.6-1026.4 

_  1026  FOUNDING  ELEV. 

Mono  2 

1019.6-1019. 3  mech. 

Box  bkn. 

100  4  1018.5-1018.2  fine  grain- 

_ _ _ ed  sandstone  lam. _ 

BOTTOM  OF  HOLE 
No  lose  of  drill 


113*- A 


Stonewall  Jackson  Dam 


DRILLING  LOG 


pnoject 

Stonewall  Jackson  Dam 


Z.  LOCATION  (Coordmmtoo  or  Slootont 

Monolith  L  D/S  Right  Corner _ 

J.  DRILLING  AGENCY 

Crown  Pressure  Grouting 

HOLE  no  M«  ahown  on  drawing  till*  I 

217  (DWG  18/21 


..  _ _ DRILLER 

R.  Haddix 


6  direction  or  mole 

-jjylRTlCAL  TiNCLINCO  _ _ OBO.  P R OM  VERT. 


7  thickness  or  oveRiuRoiN  Wasted  Rock  34.4 


•  OEPTH  DRILLED  INTO  ROCK 


ELEVATION 

1094.4 

OEPTH 

legend 

_  .  9 _ 

b 

c 

>2  manufacturer  s  designation  or  orill 

Sprague  6  Henwood  40C 


,  i«  total  number  core  boxes  4 
I  IS.  elevation  ground  RATER  1070.1 


' I'ARTIO 

I.  DATE  HOLE  3  Feb  g4 


17  ELEVATION  TOP  or  MOLE  IQ94.4 


i  :OM#LIT|D 

9  Feb  84 


!».  SIGNATURE  OF  INSPECTOR 

I  Dave  Nugen 


CLASSIFICATION  OF  MATERIALS 
fL>aaertpti<m) 

\  CORE 

RECOV¬ 

ERY 

BOX  OR 

sample 

NO 

REMARKS 

rOr<Uin4  >M«,  amiat  loam,  dapth  at 
wmathatind.  ate.,  it  atinittcamt 

ROCK  NOT  SAMPLED 
BETWEEN  1094.4-1060.0 


1094.4-1066.4  drilled 
with  6  1 / 4M  0 .  D . 
Tricone  Rock  Bit  on 
Davey  Air  Drill 


1070.1-24  HR  Water 
Level 


1066.4  to  bottom  of 
hold  used  4"  x  5  l  / 4" 

i  core  barrel  with 
diamond  bit  retained 
I  core  below  1 060. 0 


CLAYSTONE/ INDURATED  CLAY 
red  &  gray*  w/several  high 
&  low  angle  irregular  sLick- 
ensided,  pa's.,  bkn  into 
2'  -  5’  lengths 


SILTSTONE,  so  ft -mod  hard, 

fray,  sandy  w/gr.  calc. 

nclusions _ 

SANDSTONE,  mod.  hard,  fine 
grained,  gray,  shaly,  w/ 
small  calc,  inclusions 
to  1052. 2 


CLAYSTONE /INDURATED  CLAY 
soft,  red-gray,  w/occ. 
calc.  Inclusions,  slicken- 
sided 


10 02  Box 


1057.  3-1056.8  soft 
bkn  (mech) 


1053.4  1056.0  mech.  break 

1054. 2- 1053. 4  verv  sandy 
1053.1  open,  bkn,  m»'ch. 
Box  contact 


I  grad i ng  verv  s i 1 1  v 
1046. i  starting *  i  1050.« 


EMC  FORM  ]  0  36  PREVIOUS  EDITIONS  ARE  OBSOLETE 
MAR  71 

'TRANSLUCENT* 


|  PROJECT 

Stonewall  lackson  Dam 


DftllUNG  LOO  (Cont  $hMt] 


«oj*a 

Stonewall  Jackson  Dam 


HfVATiON  ro#  or  NOU 


Holo  No. 


(NSTAUATON 

Pittsburgh  District 


CLAMWCATION  Of  MATlNlALS 
(  OnwfftwJ 


%  cote  »ox  oil 

HCOV'  SAMtll 


ttMAlU 

!  DriU mg  Hint,  w+trr  It  it.  d*ptk  tf 
wtmlkrrtmg.  tit .  */  ng»ifa*mt ) 


1035.0  : 

1033.1/1 


drilling  log 


HtJJlCT 

Stonewall  Jackson  Lake  Dam 


mmmm 

HtTlTMEirll 


O  L  E  MO  (Am  »ho «n  an  tfravtnj  tlttm  • 
tna  (lit 


ane  of 


1J  TOTAL  HO  O F  OVEN- 

BUNOEN  SAMPLES  TAKES 


jn  total  HUMICH  CQWe  BOXES 
ELEVATION  GROUND  PATEN 


17  elevation  top  or  «oce  1039.5 


It  TOTAL  CONE  "ECOVCNY  fON  BONING  97 


wri 

1  DEPTH  j  LECENOj 

CLASSIFICATION  OF  MATENlALS 
m«»cripnonl 

\  CONE 
NECOV* 
ENY 

BOX  ON 

SAMPLE 

NO 

NEMANKS 

'Onli ,n4  (Mn*.  mmtmt  lo mm.  dmptft  ot 
+mmihmrM4.  mtc..  it  mignittcmnO 

_ LJ _ 1 _ L— 

4 

i — : — 

i - i - 

g  r  .  ,  V6  r  v 

|10  32 . 

,  sa .  scr  '  s/  | 

100  | 

soft  to 

:  1 

Box 

CNG  FORM 

MAN  71 


SANDSTONE,  mod.  hard,  gray, 
[tine  grained,  silty,  brown 
[staining,  micaceous, 

( weathered . 

| SILTSTONE,  sott-mod.  hard, 
i*r..  cere  loss.  uve.rco-rgd _ 


^wd.,  calc,  incl,  sa.  scr’s/ 

SANDSTONE,  mod.  soft  to 
mod.  hard,  gr.  v/brown 
staining,  tine  to  med. 
grained,  cross  bedded 
med  grained  below  1027.7 

1032 . 3-1029. 2,  stained 
w/open  wd.  partings  and 
jo ints . 

10 28 . 7-102  7.9  stained 
1028.5-1028.3  open  wd . 
high  angle  joint 
1027.2  stained  parting  7 
thin  mica  lam. 

SANDSTONE,  mod.  hard,  med. 
gr.,  fine  grained,  si.,  limy 


™  SILTSTONE,  mod.  hard,  gray, 

-  occ.  snadv,  w/calc.  incl. 

-O  IINS.  CLAY'S ILTSTONE,  mod  hard, 

H  bray  hrprrtaf1 -ji - 

- =  i—  -  ^CLAYSTONE,  mod  soft,  p 

-  \ calc .  ,  f  raetures  j 

- — - -i SANDSTONE ,  silty,  fine  r“ 

grained,  x-bded,  w/calcice  f 

z  ftmsfelfc*5oTrtrs?: — f 

- == - t  \hard,  slk-  ■  dk  *r  ,  shalv  Jfr 

—  -  —  ■  ■  J  \ SHALE,  mod.  hard,  black,  III 

-  \  \carbj_iaaii; - ’ - ]| 

-  SANDSTONE,  mod.  hard,  f ine  I ' 

-  Ugrain,  si.  bk,  carb  str  s.  I 

H  [COAL,  REDSTONE,  hlockv  J 

~ _ XLAYSTONE,  so  ft -mod  hard  j- 

-  \dk,  gr . ,  slk,  shaly  f 

I  SILTSTONE,  mod.  hard,  dk 

gr.,  sandy,  interbd.  w/ 

-  fine  grained  gr.  Sandstone 

~~ q  SILTSTONE,  mod.  hard 

-  shaly,  dark  gray,  w/ 

H  scattered  calc.  incl. 

- - *' - rCLAYSTONE,  soft -mod  hard,  r 

— H  \dk.  gr.  aough  .995.6-991.3 _ I 

J  SANDSTONE,  mod.  hard,  med. 

p  zr.,  fine  grained,  silty, 

Aimy,claver'  -  -  •  - 


18  36  P»EVIOU\  EOlTlON*  AN*  OBtOLETE  ! 

TPAySLVCBNl-) 


iWATER  LEVEL  VARIES 
w/  RIVER  LEVEL 
Box  1039.5-1037.6  broken 
w/br.  staining  along 
high  angle  jt.  0.3  loss 
1037 .6- 1035.6  high 
angle  fractures,  bkn, 


11033. 5-1033. !  possible  i 
'gouge  1 

1033. 1- 1032.9  bkn, 

Jsta ined 

il033. 1-1032.7  high 
langie,  open  sta.  joint 
[1025. 4-1024. 7  stained 

1025.2- 1025.0  wd. 

(parting  and  joint 

1023.5  sta ined  wd . 
parting 

(1022.8-1020.9  stained 
iverv  wd.,  soft-mod.  hard 
(1022.8-1022.2  stained 
(part ings 

1 1022 . 0- 102 1 . -  wd. 

;open  high  angle  ;  ' ; r. ? 

' io J r .  3-10”  . :  wd. 
part ings 

I ; 020 .  5-10-0.-'.  Mi. 
iwd .  part  ings 
11019. 3-1019.:  :on- 
glonerate  lens 


i n l  i  a  10 !8 .6-  1018 . 3  parted 
[along  fracture 
1018. 0-101'. 9  healed 
Box  IDF 

^  10 1  ■* .  5-10 1 "  .0  stained 

Ihigh  angle  DF  w; 
associated  breaks 
.1016.9-1015.8  SILTSTONE 
^ • " mod .  hard ,  calc,  till  im 
1015.8  low  angle  pen 
stained  joint  v! rig's. 
1015.5-1012.3  stained, 
Box  open,  vert  to  hi  angle 
joint 

1013.9-1013.-*  healed 
*  *  fractures  . 

101  2. -*-101  2  .  1  fractures 
101 1 .8-101 1 .6  sof t . 

Bt'x  bkn. 

7  10  1 1  .b-lOM  CLAY 

w/ SILTSTONE  ‘.rags,  verv 
so  1 1  . 

1010.  I  part i n  c  •  sh \\ v 
c  lav  str. 


NOJECT 

STONEWALL  JACKSON  DAM 


DtllUNO  LOO  (Coat  M) 

a*»*noM  w  or  «ou 

1039.5 

Hoi*  No.  2.8 

PtGMCI 

STONEWALL  JACKSON  DAM  I 

MtTAUAtlON  I  2 

PITTSBURGH  DISTRICT  |a»2  w«r. 

(IfVAnON  Of  PTH 

«  6 


Bottom  of  Hole 


1001.4- 1001.0  parting 
along  high  angle  frac. 
9S°.9  parting  ?  thin 
shaly  lamination 

998.6- 9S8  2  high  angle 
fracture 

1 997 . 5-997. 2  open 
Jhigh  angle  joint  v/ 
iheavy  calc,  coating. 
1997.5  open  non  stained 
jcontact . 

.996.4  shaly,  calc, 
'■coated  parting. 

1994. 3-993.9  parting 
■along  high  angle  frac. 

! 993 . 6-993  -  5  bkn 
islltstone  frag's  In  Clav 
'Matrix,  Gouge 

992.8- 992.7  shaly 
parting 

990.9- 990.1  clav  shale 
'zone 

990.6- 990.3.  bkn,  sh. 
wd.  Lost  Water 
990.0  Founding  El. 

Mono  12 

989.2-988.5  very 
bkn.  v/0.2  loss 

986.4- 985.9  bkn  along 
high  angle  frac's 
986.0-984.7  overcored 

984.7- 983.9  overcored 
bkn,  w/dlssolut ion  of 
cementing  material. 

983.6- 983.3  bkn 

along  high  angle  frac's 

982.7- 982.5  open  low 
angle  Joint  w/calc. 
coating 

982.5- 982.1  calclte 
healed  frac's 
981.9  open  clav  coa. 
contact,  bkn  to  931.’ 

977.5- 976.8  CLAYSTONE 
imod .  soft .  ,  dk .  grav 


1  PROJECT 

10  ill  E  AND  TY 

Stonewall  Jackson  Lake  Dam 

T7  oaVum  tom  i 

3-  DRILLING  AGENCY 

Crown  Pressure  Grouting  Co. 


5  NAME  O'  ORtLLCR 

R.  Haddix 


■  omecTiON  o'  hole 

Ev«*Tic*t  n^cuNto  . 


\2  MANU'ACTUNiN-S  OCSI  (SN  A  T  I  ON  O'  DRILL 

Sprague  &  Henwood  40  C _ 

,  u  total  ho  o'  oven-  .  o«*tun»«o 
suboen  samples  taken  - 


i4  total  number  cone  boxes  g 

lT  ELEVATION  O'OUHO  WATER  1019.6  ?  compl . 


'•TARTtO  I  COMPultfO 

]••  O.T.MOLI  I  15  Mar  84  19  Mar  84 


,  TOTAL  OCT  H  OF  MO  L  1 


If  SIGNATURE  OF  INSRCCTOR 

I  Dave  Nuaen 


imu 

1009.5 

; oob .  i 


-d 

—I 

i  d 


Classification  of  materials 


CORE  NOT  RETAINED 


SCONE  BOX  ON  REMARKS 

**COV-  jSAMNLE  ''Drlffinj  (to*.  «*iar  /o<«,  Ompih  «4 
NO  «*a«<Jwrfng,  «( it  utgntttcmnii 


STARTED  SAVING 
CORE  3  1023.3 


SANDSTONE,  hard,  gray, 
fine-med.  grained,  w/ 
angular  thin  micaceous 
laminations. 

1022 .8- 1020. 2  stained 
1022.4-1022.1  slightly 
angled  weathered  parting 
and  fracture 
1021.3-1021.3  bkn ,  wd , 
mic.  parting  w/  1/8"  brown 
mlc.  clay  filled  parting 

;iCLAYST0NE,  soft -mod.  hard  r 
\med.  gr.,  silty _  J 

\  SANDSTONE,  hard  fine-med  g / 
'  SILTSTONE,  mod  hard,  med  I 

[gr.,  sandv  w/occ.  slk's. 

AtAtMd.  aa  irac-imaa _ _ 

SANDSTONE,  nod.  hard,  gr. 
silty  fine  g.  w/slltv  lam's 
SIITST0NE,  nod  hard,  gr. , 
sandy,  occ  clayey,  occ  slkd 
l  CL AY STONE,  soft -mod 
\  hard,  dk.  gr.  si lckensldes j 
SILTSTONE,  carb.,  soft  to 

IsL  ir- ct" _ i 

COAL, 


SILTSTONE,  mod  hard, 

dk .  gr,  sandv  j 

CLAYSTONE,  soft 

ntd - gray _ _ _ i 

SILTSTONE,  nod.  hard, 
dk.  grav _ I 

SANDSTONE,  mod.  hard, 
med  gr,  fine  grained,  s i 1 1 ^ 

SILTSTONE.  hard,  dk .  gr . . 
sandv,  w/occ.  tan  calc  inc J 
CLAYSTONE,  mod  hard,  dk  gr . 
SANDSTONE 


1021.0-1020.5  open 
Box  high  an8le  clay  coated 
,  ioint 

1020 . 6-  1020 . 5  broken 
weathered  parting. 

1017.6  suit -mod  hard 
shalv  parting  3-8”  thick 

1016. 3  101  7.. 6  .  1018  original 

- -  Founding  Mono  U,  lowered 

to  1,000 

1015.2-1008.3  leached 
Box  stained 

2  1015. 1-1014. 7,  .5°  ;oi n( 

; open  w/verv  thin  CLAY 
| coat ing 

1  )  1 4 . 9  Lost  Drill  Water 
going  thru  rock  into 
-|1QQ9. 1  d  lve  rs  ion  ohanneL  approx 
40’  DS  of  hole 

„  1014.8  slightlv  angled 

Box  '  " 

micaceous  parting. 

1013.5  broken  parting 

1013-3  stained,  broken 

weathered  contact 

1  1012.8  weathered,  broken 

“  stained  irregular  contact 

w/soft  grav  clav 

n  1012.5  stained  on  'pen 
Box 

angular  contact 
1012.4-1012.3  angular 
conglomerate  zone 

1011. 7-  10 11. 4  broken 
995.5  sandstone  zone 

- -  1011.3-1011.1  broken  w; 

gray  clav  coa.  on 
.  Box  angular  parting 

S  1010. 7-1010.4  slight lv 

angled  stained  parting  j 
1009.8  irregular  shalv 
parting 

■988.8  1009.3  broken  stained, 

'  wd,  parting  w/traot  gr . 


MAP  n  ^  8  36  RRfV.OLS  EDITION!  ARC  OHOlITI 


TnAftSLVCKNTi 


STONEWALL  JACKSON  DAaM 


DRILLING  LOO  (Cont  Shmat) 


nOJKT 

Stonewall  Jackson  Dam 


htvation  nr  or  mou 


Hole  No. 


HNSlAUAnON 

I  Pittsburgh  District 


SANDSTONE,  hard,  gr,  fine 
grained,  silty,  mlc . ,  more 


SILTSTONE,  mod.  hard, 
dk.  gr.  silty,  clayey 


SANDSTONE,  mod.  hard, 

gff;  87tm£1S!cH&?d’ 

SILTSHALE ,  mod.  hard,  dk. 
gr .  w/scat  calc.  lncl. 


SILTSTONE,  mod  hard- 
hard,  med-dk.  gr.,  silty, 
sandy,  w/hard  calc, 
inclusions 


INDURATED  CLAY,  very 
soft-mod  hard,  red-gr., 


Bottom  of  Hole 


1009.1-1007.3  SANDSTONE 
silty,  f.  grained,  mod. 

Box  hard 

6  1008.5-1008.0,  healed 
high  angle  fracture 
1008.0-1007.7  slick 

98 1 . f broken  fracture 

1006.5  parting  along  CLS 

Box  lamination 

7  1005.6-1005.3  smooth 
open  hi  angle  joint 
1005.3  becoming  dk.  gr., 
fissile,  9lickensided 

1004.9-1004.4  crushed 

974.5  w/very  soft  gr.  CLAY 

‘  1QQ4. 1-1003.8  carb-strea 

1001.5-irregular  open 
contact 

Box  100 1 . T- 1000 . 8  broken 

g  999.4-998.9  very  silty 
999.0-998.8  mech.  bkn 
w/0 . 1  core  loss 


991.4-990.9  broken  w/ 
loss  and  some  grout 
silty  below  990.9 
990.40  Open  Contact 
990.0  Founding  El. 

Mono  1 2 

988.2  sli,  angular 
parting. 

986.3- 985.8  open  hi. 
angle,  non-sta.  joint 

985.5  Tight  Contact 

984.9- 984.5  mech 
bkn. 

980.9- 980.5  mech 
broken . 

977.8-977.2  high  angle 
|  open  irregular  open 

joint  w/trace  pyrite 
974.0-973.3  mod’,  hard, 
med.  gr.  CLAYSTONE 
si ickensided ,  w/hard 
nodules . 

973.4- 972.2  slightly 
sandy,  w/hi  angle  to 
vert,  open  irregular 
joint  973.5  971.7 
971.6-971.3  high  angle 
slick  DF 

971.0-970.5,  bkn, 
crumbly 

970.5- 970.0  Gouge 
reddish-brown  w/hard 
SILTSTONE  frags, 
calcareous  frags,  limy 
overall 


Stonewall  Jackson  Dam 


Ho U  Nr.  220 


Ioivisi 

Ohio  River 


PROJECT 

Stonewall  Jackson  Dam 


LOCATION  fCo«NM« 


Pittsburgh  Distri 


S.  NAME  OK  DNIWLCM 

R.  Haddix 


14.  TOTAL  NUMRER  CORE  BOXES 
13.  ELEVATION  GROUND  WATER 


DRILLED  INTO  NOCK 


•  TOTAL  OEPTm  OK  HOLt 


998,6 

1. 922./ 


TOTAL  COKE  RECOVERY  KON  SORING  95 


13  SIGNATURE  OK  INSPECTOR 

Dave  Nu&en 


1  98m.  p  T 

982.0 
980.  3 

.9:9,6" 


:  4 


CL  AMIKICATION  or  MATERIALS 
(Dmmcttpiltm) 

4 

%  CORE 
RECOV. 
ERY 

• 

•OX  OR 

SAMPLE 

NO 

1 

REMARKS 

fDriti,n4  *•**•.  mIk  loam,  dmpih  ot 
wthmtint.  Ale.,  if  a4<n<lic«nci 

9 

COAL,  REDSTONE,  black.. 

1000.6-998.7  broken 

block,  pyritic 

50 

with  i.O  loss 

CLAYSTONE,  silty,  shalv, 

999.6  WATER  LEVEL 

mod.  hard,  dk.  gray 

100 

998.7  0. L  pryite  vein 

SILTSTONE,  mod  hard 

997 . 4  core  spin 

to  hard,  shaly,  dk.  gray. 

100 

interbedded  w/SANDSTONE 

J  993.8 

hard ,  fine  grained,  gr. , 

— 

994. 7-994. 2  shaly 

occasional  low  angle 

100 

994.2  sli.  wd.  horz. 

bedding  plane  fractures 

Box 

parting  w/trace  gr. 

— 

•> 

clayey  coating,  soft 

SILT SHALE,  soft  to  mod. 

987.0-986.8  fractured 

hard,  dk.  gr ,  w/tan  calc 

CLAV SHALE 

986,.i 

1  CLAYSTONE,  soft,  wd ,  bkn.  f 

SANDSTONE,  hard,  gray 

100 

984. 6  open  contact 

■fine  to  med.  grained  f~ 

Box 

982.8  becoming  sandy 

SILTSTONE,  clayey,  mod. 

3 

w /  SS  lam. 

hard,  dk.  gr.,  calc,  incl 

982.0-981.6  open  high 

SANDSTONE,  hard.  It  to  med. 

89 

angle  ;;oint 

gr..  siltv.  micaceous _ 

980. 6  and  980. 3  open 

5ILTSHALE,  mod.  hard,  dk. 
Igr. ,  w/scat .  c lac,  no  d ' 3 . 


parting ,  shaly  lam. 
Bottom  of  Hole 


^  36  PREVIOUS  EO‘TlON»  are  obsolete 


I  PROJECT 

'STONEWALL  JACKSON  DAM 


TKAN*LVCEN  T) 


01  VISION 

DRILLING  LOG  Ohio  River 

i  project 

Stonewall  Jackson  Dam _ 

2.  LOCATION  (Coor*in**9m  mt  Station)  L F  Side 

5*  CM /ST  Stilling  Basin  End  Sill _ 

y  DRILLING  agency 

Crown  Pressure  Grouting 


s.  NAME  or  driller 

R.  Haddix _ 

«  DIRECTION  OR  MOLE 


MbIbMr.  221 

IlMEET 


Uv««TICiL  G'NCLINID  _ 

7  THICKNESS  OR  OVERBURDEN  0 
•  DEPTH  DRILLEO  INTO  ROCK  2 

*.  TOTAL  OERTM  OR  HOLE  ^ 

Elevation  OERth  LEGENO  ‘ 


Dio.  'ROM  v*PT. 


Pittsburgh  District 

SHE  AND  TYRE  OR  BIT  4^  l"C 


TTgrruu1  row  guvATro^ 

MSL 

'TBU  or  - - - 

»2  MANUFACTURER  S  DESIGNATION 

Soraaue  &  Henwood  40C 

OR  DRILL 

ij.  TOTAL  NO-  OR  Over-  .  oi«turweo  undiItukmd 

BURDEN  SAMPLES  TAKEN 

-  - 

14.  TOTAL  NUMBER  CORE  BOXES 

3 

IS  ELEVATION  GROUND  WATER 

998.  5 

ITMTID 

; completed 

8  ^  E H°ue  22  March  84  .  22  March  84 

17  ELEVATION  TOR  OR  MOLE 

999.  4 

IB  TOTAL  CORE  RECOVERY  ROR  BORING  98  \ 

t»  SIGNATURE  OR  INSPECTOR 

C  L  ASS  I R  1C  AT  I  ON  OR  MATERIALS 


Dave  Nugen 

\  CORE  SOX  OR  REMARKS 

*ECOV-  SAMRLE  (Dritlung  itm»,  ■ *mtt  lo»m.  dmpth  ot 
ERY  NO  «»wpcJwrfn0,  •*«♦.  »l  •i|nillc«ni) 

•  *  i 


^  8  36  PREVIOUS  EO'TIONI  ARC  OBTOLETE 


PROJECT 

'STONEWALL  JACKSON  DAM 


'TKANSLVCEH'n 


D»ViSlO« 

DRILLING  LOG  Ohio  Rlver 


*»*OjCCT 

Stonewall  Jackson  Lake  Dam 


.Pittsburgh  District 


,  to  site  »NO  TYPt  o W  BIT  4- i nch  Diamond 


L.LUWU  fLCaSULC  oruuuxntt 

OLC  NO  (Am  mho «*i  an  &  mwuig  ililm 


5  N  AM  E  or  OaiLLCA 

R.  Haddix 


»  total  ocptm  or  hole 


tLEV AXIOM  DEPTH  LEOINO 

1038.2 


14  TOTAL  wuMBCn  COPE  BOXES 
!  15  ELtVATlOM  OHOUHO  «ATC« 


_4 _ 

1007.7 


».  SlCMATuaE  Or  IMSPeCTOf* 


C  L  ASJl  r  1C  ATI  OM  Or  MATtPlALS 

'Dmmcrtpt  Ion) 


Dave  Nugen 


x  cone  aox  on  remapki 

I  nCCOV-  SAMPLE  (Drilling  imno,  motor  loom,  4*jm hoi 
I  EPY  NO.  rnmmthorlng.  ot c..  il  migmllcont) 


_ 


— 1 

i  2 

!  -j 


ROCK  NOT  SAMPLED 


1007.2-1005. 2 
REDSTONE  COAL 


CLAYSTONE,  soft-mod.  hard, 
med.  gr.,  shaly,  silty 

SANDSTONE,  mod.  hard,  med. 
gr. ,  w/dk.  gray  silty 
laminations,  fine  grained, 
silty 


SILTST0NE,  sandy  grading  to 
\  sandy  S1LTSHALE.  mod. hard,/"' 
\  dk.  gr.,  w/calcite  filled/. 

uLrac.  a  _ .  _ l  f 

CLAYSTONE  SHEAR  ZONE  / 

m/&e.  f.lay  mauUfr  SSixaftS 

SANDSTONE,  hard,  gray  ( 


36  PAEVIOUS  EDITIONS  tni  OBSOLETE 


Gray  clay  filled  part¬ 
ings  ■?  1004.3,  1004.2, 
1004.0 

1003.2,  1002.9  low  ang. 
slightly  wd .  joints 
1 002 . 7- 1002 . 2  open 
high  angle  joint 
1002. 1-1002.0  open 
si i .  wd .  sil t stone  lam. 
or  low  angle  DF 

1000.4  wd .  silty  lain. 
995.9  wd.  silty  lam. 

995.4  grading  very  silt 
995.0  open  shaly  partin 
992.8-990.6  SHEAR  ZONE 
992.0-991.5  open  high 
angle  joint,  calc. 

coa  t  ing 


STONEWALL  JACKSON  DAM 


BOTTOM  OF  HOLE 


988-5-987.4  very  bkn, 
fractured,  recemented 
breccia,  overdrilled 
w/dissolut ion  of 
cementing  material 

987.2- 986.8  carb. 
inclusion 

986.3- 986.0  shaly 
SILTSTONE 

985  UFR 

982.8- 981.5  partings 
along  low  angle  tract. 
6  silty  laminations 
982 . 0  becoming 

very  silty 

980-9  angular  shear 

980.9- 980.4  mech. 
broken 

0.4  left  in  hole. 


j  I 


1IM-A 


STONEWALL  JACKSON  DAM 


Oivi  SiOn 

DRILLING  LOG  .  n:  River 


*OJtC  T 

Stonewall  Jackson  Lake  Dan 


?  sickness  of  overburden  Wasted  Rock  10.3 
b  cepth  orilled  into  rock  Core  60.4 

*  total  oeptm  or  hole  70.7 


|7  ELEVATION  TOP  OP  HOLE  1040.3 
'B  TOTAL  CO«e  RECOVERY  FOR  BORING  ^9 

"il  signature  op  inspector  — — 

Dave  Nucen 


i  Classification  or  uatpbi*,^  C  OR  E  90*  OR  l  remarks 

'I'/A"0,"!  CEPTM  |  LEGENOj  '  BCCOV-  S.-PLI  D.„l  i ng  ion*.  w«(«r  loaa. 


■raa'haring,  aic..  ,t  aign if 


lOI’.i 

-i 

— i 

!  003.  3 
1002.3 
i. '02.nl 


I 

4 

S  4 


ROCK  NOT  sampled 


1  SANDSTONE ,  hard ,  ' t .  gr . , 
tir.e-rned  grav,  micaceous, 

I  x- bedded,  w/dark  gray  L>w  I 
1  angle  silty  laminations, 

;'cc.  partings  on  silty  and  I 
i  micaceous  laminations 


EHG  FORM  ,836 

MAR  71 


CLAYSTONE ,  soft-mod.  hard, 

l  iLE.iv  .  silty  .  aha ly  _ _ 

SILTST0NE,  mod.  hard,  grav, 
""^slightly  sandy  j~ 

|  SANDSTONE,  mod.  hard,  med. 

I  grav,  tine  grained 


CLAYSTONE,  soft,  dk.  gray 
I ickens ided  w/SHEAR  zone  j" 

COAL,  REDSTONE,  black, 

A  bltftkv  fiXLiLU _ 

CLAYSTONE,  mod.  so ft -mod. 

hard,  grav,  pvritic  grading 
sandy  _ ___ _ 

SANDSTONE,  mod.  hard,  med. 
j^gray .  fine  grained,  silty  J" 

CLAYSTONE.  soft-mod^ hard  slk 
SANDSTONE,  mod.  hard,  gray, 
fine  grained,  silty  interbd. 
w/dk.  gr.  mod  soft  shalv 
S^LJST^NE,  ucc.  shaly  along 

SILTSHALE,  mod.  hard,  dk. 
gr ,  w/calc.  inclusions 

|\  CLAYSTONE ,  med-  hard,  dk  gr/" 
I  SANDSTONE,  mod.  hard-hard 

.  l 


REvOuS  EDITIONS  ARE  OBSOLETE 
TP  A  V  SLf/C  FS  T' 


1021-1020.5  '.pen  high 
J  i  angle  stained 

;  1019.7-1019.2  ->  1 1 ;  v 

i  j  mcl. 

'.  018.9-10!'.:  verv  -kis 
j  o  c.  high  angle  s  l  .j  i  n  ed 
!  fricture 
-|  Box  i 

i  2  : 


;  :  0i  8.  3-  1  01  «  .  3  cl  re 
,101  3  .  d  filled  f  rac  . 

-f - '  1018.2-101'."  pen, 

'stained,  high  angle  ' 

,  1 01 5. 2-; o; 4. 9  SILT 
Sox  |  SI1.TSTONE  z-'ne 
3  i  w/calc.  healed 
j  J  irregular  Vr 

H  :  1014.3-101 3. _  pen  bkn, 

j  high  ang  i e  • • : r.t  - e: 
j  “1013.  2-1012.2  :r  j;  fared 
i  S I  LIS TONE  zone  v 
Box  !  slick  clav  .renting 


I  parting 

: 0 l 2 . l-i 01 1 . 1  shear 
J  zone  SS  frags  in  -/LAY 
j  matrix 

I  0.2  spun  core  -  lOlO.n 

;  oio.  t>- 1 009. 3  sn  rsr-'NE 

zone,  mod.  hard,  sandy 
; 009. 9-1 009. 6  s ; r  k 
I  broken  fracture 


: 009. 3-1009.0  hr 'ken 
qqc^  j  SHEAR  zone  w'griv 

- —CLAY  -i  1009. 2-  i  004.  0 

1 008. 9- ! 008. 2  ;  \rb 
zones  4  high  ingle 
:  healed  tract 


OjECT 

STONEWALL  IACKSON  DAM 


DRILL! NO  LOO  (Coni  Shoo*)  M“n0"  *  "°“ 

104U.  3  Hoi*  No.  2.3 

STONEWALL  JACKSON  DAM 

[  wsTAii>riow  : 

Pittsburgh  District  lo> 

CLASSIFICATION  OF  MATERIALS 
(  Dntr+am) 

_ d__ _ 

SANDSTONE,  mod.  hard-hard, 
fine  grained,  silty.  It.  to 
dk  gr.  micaceous  w/dk.  gr. 

S ILTSTONE  lam’s. 

CLAYSTONE,  soft-mod  hard, 
dark,  gr. ,  shaly,  slick  on 
artings,  grading  sandy 
SANDSTONE,  silty,  hard ,  dk 
^gr.  fine  grained  j 

SIITSHALE,  mod.  hard,  dk. 
gr. ,  w/hard  tan  inclusions  r 


CLAYSTONE,  mod.  hard,  dk. 

,gr.  ,  w/hard  LIMESTONE  incl.  If 
SILTSTONE,  mod.  hard,  sandy/  (0.6) 
nef.  gr. ,  calc.  incl.  shaly jr 

SHEAR  ZONE,  SILTSTONE  frags/  10q 
in  gray  clay  matrix(0.6  loss j I 
CLAYSTONE,  mod.  hard,  dark,  | 
gray  w/hard  calc,  incl  / 


!  \  CORE  »OX  OR 
I  RICOv  SAMFIE  ! 


t  REMARKS 

E  !  f  Drtiimg  Mar,  ‘»tt  Uptk  »/ 

I  g.  tit  »/  ir gmt/ummt  / 

-A - 1 _ 

,1008.  2-1007  8  bony  coal . 
[transition  zone 
Ljl  005.  5-1  005. 0  nigh  angle, 
:dtag  slick  f  ract . 

!  1 000. 8  core  overdrilled 
|993.2-992.9  bkn,  slick 

990. 1- 988. 9  very  silty 
|987.4-986.6  broken  along 
'closely  spaced,  irreg. 

>  [hi gh  angle  f  rac t 

“*986.7-1/4"  CLAY  COl’CE 
on  contact 

980.5-980.1  very  hard 
[LIMESTONE  w/high  angle 
fracture 

978. 7-978.6,  lew  angle 
-fracture 

976.1- 978.5  limestone 
lens 

973.  9-973.6  shaly 
CLAYSTONE  zone 


SUBSURFACE  EXPLORATION 
PRESSURE  TEST  DATA 


SORING  SI ZE 

elevation  top  of  hole 

ELEVATION  TOP  OF  ROCK 

5S"  DIAMETER 

1040.0 

1040.0 

PUMP  CAP  AC  I  TY 

22.9  G.P.M. 


meter  type 


BUFFALO  METER  COMPANY 


F 


30.7'  (1009.3) 


METER  SERIAL  NUMBER 

6547826 


GAUGE 
READING 
o tr  th  I  S.t.) 


Check  Pump  Capacit 


Double  1 

Packer 

50.0 

55.5 

43.15 

48.0 

METER  READING 


smut  of 
test 


1020  1025  5  m 


5  min. 

240.0 

240.0 

5  min. 

380.0 

443.5 

Cu.  Ft.) 


20.0  134.5  114.5 


PROJECT 

STONEWALL  JACKS  : 

J  DAM 

INSPECTOR 

DATE 

DAVID  NUGEN 

10  October  84 

ORH  FORM 

1  DEC  68  (hed  r,„  UlO.l.D 


_ ..  1  Z-  1  J  . _ 

J  DRILLING  AGENCY 

Crown  Pressure  Grouting  Co. 

A.  HOLE  NO  (Am  iAoan  mi  dreeing  («!•!  _ 


7  thickness  of  overburden  Wasted  Rock 


•  oepth  orilleo  into  rock  Core 


\2  MANUFACTURER'S  DESIGNATION  OF  OR  ILL 

Sprague  &  Henwood  40-C 
u  total  no.  of  over-  i  oisturreo 

BURDEN  SAMPLES  TAKEN  - 

\A  TOTAL  HUMBER  CORE  BOXES  5 _ . _ 

I  5  e LEV ATI  ON  GROUND  WATER  1012.8 


<•  OATE  HOLE 


|  17  ELEVATION  TOP  QF  HOLE  1039.  t 
[it  TOTAL  CORE  RECOVERY  FOR  BONING 


O  1  COMPLETED 

20  Sept  84  24  Sept  84 


iole  1039.2 


J  it.  SIGNATURE  OF  INSPECTOR 


Dave  Nugen 


CLASSIFICATION  OF  MATERIALS 
(Demcrtptl  crO 


1  CORE  BOX  OR  REMARKS 

RECOV-  SAMPLE  ( Drilling  (Mr*,  meter  to  mm,  depth  oi 
ERY  NO-  "withering,  «*c.,  1/  etgnlllcent) 


SANDSTONE,  mod.  hard  to 
hard,  gray,  fine  to  med 
grained 


SILTSTONE,  mod.  hard,  med. 
.gray  w/tan  inclusions, 
\sandy _ _ / 

SANDSTONE,  mod.  hard,  med 
gray  fine  grained,  silty, 
crossbedded  interbedded  w/ 
med.  gray  SILTSTONE 

SILTSTONE,  mod.  hard,  med. 
gray  slickensided  v/occ. 
SANDSTONE  zones 


CARB.  SHALE  &  SANDSTONE,  mod 
ihard,  interbedded  [J 


COAL  -  REDSTONE,  black,  / 

.blocky,  pyr, _ _ _ 1 

SHALE,  mod.  hard,  dk.  gray,/ 

1  carb.  _ L 

S ill s TUNE , so 1 1  to  mod  hard,] 

SANDSTONE,  mod.  hard  to 
hard,  oed.  gray  w/dark  gray 
silty  laminations  &  zones, 
fine  grained,  silcy,  harder 
and  micaceous  below  991.0 


1020. 2- 101 7. 7  brown 
stained 

1020.2- 1019.6  brown 
clay  coated  angular 
parting 

1019.2- 1018.8,1018.5- 
1018.  1  ,  1018.  1-1017. 7 
high  angle  joints, 
stained  &  clay  coated 

1017.1-parting  along 
1  / 4  inch  silty  lam. 

1014.5- 1014.2  mech.  bkn 
on  wd .  f ract . 

1013.4- 1013.2  fract.  . 
vert.  wd.  open 

1013.1  wd.  clay  coated 
contact 

1011.4- 1010  open,  wd. 
fracts 

1010-1009.2  ve.  bkn, 

1008.7-1008.1  bkn, 
slightly  wd.  ,  slick 
1 00/ .  4-1 007 . 3  highangl' 
fract.,  some  healed 
1005. 9-1005. 7  loss  | 

1005  wd.  shear  contact 

1002. 6- 1 002. 1  CLAYSTONE  j 

1002.5- 1002.1  open,  high 

aP8le*  clay  coated  shear 
plane  I 

1000. 1  sli.  wd.  parting  | 
997.4  shaly  parting 

992.8-992.1  SILTSTONE, 
shaly 

992.0-991.8  CLAYSTONE. 
soft,  shear,  bkn,  fract 
j  w/clay  seam 


M.UM.  224 


DRILLING  LOG 


4-rnch  Diamond 


2.  LOCATION  ( Coordinate*  or  Siotlon) 

Mono  j  t .  12-13  DNST . 

V  CHILLING  AGENCY 

Crown  Pressure  Grouting 


12  manufacturer*  designation  of  DRILL 
Sprague  &  Henwood  4Q-C _ 


6  0  iRECTlON  OF  MOLE 

JgvIRriCAL  □lNCLINlO_ _ 0*0.  *ROM  * 


7  thickness  of  overburden  Wasted  Rock  19.6 

8  OERTM  DRILLED  INTO  ROCK  Cot®  35.0 

*.  TOTAL  PERTH  OF  HOLE  5^.6 


ELEVATION  DEPTH  LEGEND 

1039.6 


S  ELEVATION  GROUND  WATER  - 


I  *T  A*T«D 

"  °,TEH0Lt  18  Sept  84 

17  ELEVATION  TOR  OF  MOLE  1039.6 
If.  TOTAL  CORE  RECOVERT  FOR  BORING 
If.  SIGNATURE  OF  INSPECTOR 

Dave  Nugen 


CL  ASSIFICATION  OF  MATERIALS 
(Do0cription> 


CORE  0OX  OR  REMARKS 

RECOV-  SAMPLE  (Pritlm4  *<■»•»  '*■<*'  lorn*,  dopth  ol 
ERY  NO  (NaiMrlni,  i(  •i|mllc«n(| 


ROCK  NOT  SAVED 


Ijmgasi 


SANDSTONE,  bard,  gray, 
fine-med.  grained,  silty 
1020.0-1019.6  highly 
wd.  stained,  broken 

SILTST0NE,  mod.  hard,  gr. 
w/calcite  filled  fracture 

SANDSTONE,  mod.  hard,  gray, 
fine  grained,  silty,  occ. 

x-bd. _ 

SILTSTONE,  soft-mod  hard, 

c,\Td™5My’gr-' _ If 

SANDSTONE,  fine-roed.  / 

yralned.  silty - -Jr 

SILTSTONE,  soft-mod.  hard, 

gr..  sandy  shalv _ J 

SILTSHALE,  mod.  hard, 
slick,  carb.,  broken  j 

C0AI,~  RESSTOWt,  bloclty 
pyritic,  bkn.  below  1006.3  | 
SILTSTONE,  soft-mod.  hard  r 
raed.  gr.  silty,  clayey,  . 
slk. _ 

SANDSTONE,  mod.  hard-hard, 
med.  gr.,  fine  grained, 
silty,  micaceous,  interbd., 
v/dk.  gr.  SILTSTONE 
laminations 


Box  1017.7  parting  on  silty 

1  lamination 

1016.1-1015.6  scattered 
-  silty  inclusions 

„„  1015.6-1014.3  caloite 

9  8 

1013.2  healed  vertical  joint  i 

"  silty  zone 

1014.3-1013.9  broken  hi 
(0.1)  Box  angle  fractures 

— -  2  1013.5-1013.2  frac’s. 

100  w/clay  coating,  rusty 

@  1013.4 

_ _  1012.7-1012.1  dk.  shaly 

lam.  grading  to  slick 
L22£ ■ -  CLAYST0NE  lens  w/hard 
100  calc,  inclusions 

Box  1011.0  gray  clay  filled 

3  parting 
1011.0-1010. 7  bkn.  , 

* -  slick 

1009.9-1009.5  high  to 
100  low  angle  fractures 

993 . 1  1008.9-1008.5  sandstone 
lens 

1009.6-1007.5  sandstone 
Box  lens,  moderatelv  hard 

4  1007.5-1007.3  bony 

96  COAL  w/SS  laminations 


CLAYST0NE,  soft-mod.  hard, 
very  bkn,  shaly,  slk  j~ 

SANDSTONE,  mod.  hard-hard, 
gray,  fined  grained 


ENG  FORM  IQ  36  PREVIOUS  EDITION*  ARE  OBSOLETE 


PROJECT 

1  STONF.WAT  T  T,\C.K SON  DA* 


DRILLING  LOG  (Coni  Shoot; 


Stonewall  Jackson  Dam 


iifVAnoN  to*  of  ho a 


CIASS^ICaTKX  Of  MATERIALS 
(  Otu  I  ) 

d 


1039 . o 


tWSTAUA™ON 

Pittsburgh  District 


MATERIALS  %  CORE  ,OX  °* 

RICOV  SAMfll  ! 
CRY  NO 


SANDSTONE,  cont'd, 
silty,  micaceous,  interbd 
w/SILTSTONE  lam.  grading 
to  sandy  SHALE 

SHALE,  soft,  clayey,  dk. 


BOTTOM  OF  HOLE 


Holo  No. 


REMARKS 

>  Drt/Jntg  nmr  w*nr  /#«.  dipib  «/ 

.  tU  .  tf  ugntfutmt  j 

_ | _ 


fiox  1005.5-1005.3  high  angle 
^  ; sl ick  contact  in 

, claystone  zone 
1003.1-1002.7  sandstone 
965  i  lens _ _ 

I  1002.2  LTR 

1000.9-1000.1,  courser 
•  grained 


i 


Hoi#  H# 


DRILLING  LOG 


,  9HOJ8CT 

STONEWALL  .JACKSON  LAKE  DAM 

-OCATlON  ( C  oordtnmtme  or  Stmton) 

MONO  IT  13- 1  4 


to  Si  l  E  *nC  t  v»»f 

:*i  ffiTuvroir plPv* 


thickness  Of  Ovehburocn  Waste 
e  oe pth  on i l l eo  into  nock  Core 

9.  TOTAL  OEPTh  or  HOLE 


ELEVATION  OEPTH IlEGENDI 

1040.0  t  ! 


1040 


j*0  TOT*L  CONE  NECOVENV  fop  boning  i  00 
|  I*  SlCNATyHC  OE  iNSPeCTOP 

I  Dave  Nugen 


Classification  OF  MATERIALS 

T>«ac/ ipf  ton) 


\  CONE  !BOX  ON  REMARKS 

*^C0V-  sample  I  'Drill, nj  tare,  miw  Iom.  depth  ol 

ENV  |  no  |  w+ethertnf.  etc.,  ti  tigrulicmnt) 


ROCK  NOT  SAVED 


SANDSTONE,  hard,  light  gray,! 
|  tine  to  -tied,  grained  w^dark  ] 
jgray,  thin,  micaceous  lam- 
|  i  nations,  'c>  .  partings  »n  | 
isiltv  laminations  : 


j  !  028.  8- !  024.  2  stained 
Sox  | 1 027 . 9- i 026. 9  pen,  wd. 
!  j high  angle,  joint 


1007.  3 


1006. 2 


so-m 

1016.2-1 

Box 

!  c  us  ions 

•  1016.2,1 

lirreg.  c 

;  part  mgs 

[S I LT STONE ,  S HE AR  zone,  v erv 
Obkji  w/occ.  clay  seams 

|  SANDSTONE,  mud.  hard  t.)  hard.  ;  00 
igrav,  fine  grained,  siliv 


ICLAYSTONE,  mod.  hard  ,  dk  gravl 
“flsandy  w/carb.  stages  and  j  r 

~j'  a  .hear  zone _ Jr 

\SLLTSTONE,  mod.  hard  ,  sandv  J 
^Iw/carb.  stages  and  Donv  IJ  00 

LcoaJ _ _ _ _ If 

l COAL,  -REDSTONE,  black,  I 
\blocky,  pvritic  / 

“'CLAY STONE ,  mod.  hard  med .  f 
gray  siLty,  sllckensided 
«  ......  ■  -  .  ..  J 

_»  SANDSTONE,  mod.  hard  to  hard. 

med .  grav,  tine  grained,  100 

-  _iUtx - r 

1  CLAY STONE ,  mod.  soft  to  mod/  - - 

\hard,  med.  gray  / 

SANDSTONE,  mod-  harvl  to  hard, 
gray,  fine  to  med.  grained,  . 
siLty  w/mod.  hard.  ak.  grav,  1 uu 
SILT5T0NE  laminations,  occl 
micaceous  bedding  w./ 
associated  fracturing  — ■  ■  — 


1015.7- 1015.5  high  ingle 

1  . frac. 

11014-1013. 3  healed,  high 
I  01  5 .  3|  angle  fracture 

'  '1013.4  sil.  wd.  parting 

*  silty  laminat i on 
j  Box  '1012.8-1012.3  high  angle 
3  jfracts.,  partial.v  open 
,  ,1012.1-1011.0  open,  high 

;  a  n  g 1 e  joints 

\  ,1011.0  ho r.  clav  coated 

f^L^'oD-lOIO.S  AS  ’  » .  vr.t 

i  „  1 1 01 0. 2  horz .  s  halv 

I  Box  par  t  i  ng 

I  -*  1010.1-1009.7  high  angle 

1  1  tight  tract 

i  i  00 9 .  3-1008.  8  :  r  r e  g .  «,  ha  1 
parting  w  1  grav  cl av 
■coat  l  n  g 

iooc.oL;/™;’-1008-*  hk"-  ’h*:" 

'  jl  007. 3-  100  7.0  spen  ,  high 
jangle  points 
'1007. 3-1007.0  :  1  th.'legic 
change  along  high  ingle 
Box  joint 

3  jl007-1006.h  SHEAR  zone, 

soft  clav  w  shale  trags. 

1 00  3. 7- i 003. 6  COAL,  bonv 

1003. 7- 1003. 3  bkn  w  grav 
995.0  clay  coat  mg 

"■  i  00  I  .  6  &  !  00  i  3  nlickpir* 

1000.  7-1000.  3  r  i.AYST'  NF. 

1  am. 

1000.3-999.6  open,  high 
Box  angle,  irreg.  1  mt;  non* 
k  stained 


If  18  36  PREVIOUS  COITIONS  ARE  OBSOLETE 


B40  FOtM 

RJN  *7 


1 136-A 


1 


nojco 


PROJRO 

1  INSTAUATON 

1  s«fr 

Stonewall  Jackson 

|  or  2  v*m 

ELEVATION  DEPT*  LEGEND 

I  '  b  c 


CLASSIFICATION  OF  MATERIALS 

f  Dtm+lmm  / 


1  %  CORE  »OX  OR  I 
I  RECOV-  |  SAMPLE 
ERY  ;  NO 


jSILTSTONE,  s-mod  hard 

INDURATED  clay,  soft-mod . nard 
red-gray,  slickensided  wd. 

■ s lickensided  parting  fl 
1 963.0 ,  962.0,  961.2-960.' 


I  REMARKS 

t  DrtUmg  nmt  t**ur  it i,  dtptb  #/ 
wtMlkrrtng  tit  i /  ugmifUMml  i 

_ _ i _ 

iow  angle  parting  96^. 
-  963. “ 


broker.  96^ .  ! 


mech  bkn  960.1  -  959.8 


0.9  core  left  in  hole 

Artesian  Flow  at 
completion 


PROJKT 

."renewal 


1 


LOG  (Cont  Sh^t)!'JV'T,D"  ro'  “  1,011  , 

DRILLING 

Hoi*  No 

--  r 

MKPJfCT 

MS1AUATION 

STONEWALL  JACKSON  DAM  Pittsburgh  District 

wr 

j  O*  -  SHffTi 

Elevation 

a 

»nn  l  iiGM D  “*&»*•<>««  O,  MAT..ULS  |  KLu  ' 

*  ^  '  E*v  NO 

b  i  d  c  f 

'  0*iUtng  nm 
u-tsibtrimg 

remarks 

/I.  i'  ngmifuaml 

g 

060.  - 


“3 

H 

H 


- 

~1 

-b 
— i 

H 


a 

h 


— i 


SIL7ST0NE,  soft-rood  hard, 
>;r  av,  sandy 

Lnuurated  Clay,  sott-moder 
atelv  hard,  red,  grav 


'■i  eke 


roecn.  dk.Pi  .  yr.  . 


!  Bottom  of  Hole 


Pulled  off  core.  rar. 
back  but  1.9  left  ir. 
hole  depth  drilled  w 
25.9 


«« 


t 

E- 

i- 

i- 

r 


IOJECT 

ic  size 

Stonewall  Jackson  Dam 

;  1  1  DA  + 

5  NAME  D*  ORIllER 

Steve  Sawvers 


6  DIRECTION  Of  HOLE 

VERTICAL  INCUNCC  _  _  DEC 


CKNESS  OE  OVERBURDEN  Q.O  EL  983.8 

0  depth  drilled  into  rock  22—1 
'  total  depth  or  mole  19-2  El  964.6 


•14  TOT*L  number  core  boxes 
IS  Elevation  GROUND  water 


■  16  DATE  hole  Mav  83 


i  17  elevation  TOP  or  HOLE  gg 
1  10  total  CORE  RECOVERV  roR  BOR 
]  |9  SIGNA-URE  Or  INSPECTOR 

I  D.  Nugan 


elevation  depth | legend, 


CLASSiriCATlON  Or  MATERIALS 
^•fcriplion1 


CORE  BOX  OR  !  REMARKS 

RECOV-  SAMPLE  !  (Drilling  i  tar.  wiltr  Iota  dapfCi  ot 
ERV  NO  t^mlhmrint,  aic.  .  it  a 


'Clavstone,  soft -mod.  hard, 
|gr.,  silty,  shalv  w/scat. 
■tan  sil.  nod. 

j Sandstone ,  mod  hard,  silty 

iClaystone,  soft-mod  hard, 
■shalv,  silty,  weathered 
981.8  -  981.6  w/ trace  clay 

.Mwanas _ _ _ 

.'Siistone,  mod.  bar  a,  dk.  gr. 
clavev  v  occ.  sandy  lan. 's  c. 
cones  occ.  tan  sil tv  nod. 


mech  bkr.  983.  8 
982.2 


Open  her:,  contact 


IClaystone,  soft-mod.  hard. 
|gr.,  silty,  high  angle  wd. 
joint  975. 8  -  975.3 


Ibnear  gone  nignly  fractured 
and  broken  rock  with  2 
core  loss  between  9" 5.3  - 


possible  core 
contact 


Core  bkn.  spur.,  poss. 
loss  976.3  -  G"5.G 


bkn  and  overcured 


‘■'i*  1st  one.  sort -moo.  hard, 
med .  or. 


hole  caving 


Indurated  lav,  reo-orown, 
stt.  moo.  hard,  fractured 


Core  sp ins ,  2 . - 
core  between  Q~ 
968.  * 


and s:  me,  moderate  iy  narc  - 
■.  ir:t,  -lit'.,  tine  grained  t>Or. 


Drilled  depth  22.1 

poor  core  re,:'  rec 
:  new  lifter 


ltfit  .  lav  , 


L  1  .  9  ,  16.0' 

j  I  S 1  i ,:kens iued  ,  red. 

,  LQ .  b  ,  3  t _ _  _ 


h.  • :  Tom  •'  t  tv  i  e 


_  .  Q  i  e  r  t  1  n  he  i «. 


iG  *GENCV 

!£.  H.  V.  ozt  g  Sons 

•At  ihoiwi  on  drawing  Hilt 


_ Steve  Sawers 

iON  QF  HOLE 

P)C  Al  “inclined  _ 


ess  of  overburden  o  -  EL98m.5 
DRILLED  INTO  ROCK  21  0 

dep^m or  hole  19.0  EL  96m . 1 


Elevation;  oepth  jLEGENO 


M»NUP*CTJRER'5  D 1 5 1  G  N  A  1  OS  O 

OIL  3  ' 


‘  1*  TO’  Aw  NUMBER  CORE  BOXES 
tj  Elevation  GROUND  rater 
^  ~  ~  1  ’  “>'Er 

_ 13  May  do 

i  «?  ELEVATION  TOR  OF  HOLE  98m. 
11$  total  CORE  RECOvERv  FOR  BOR 
,  19  Signature  of  inspector 
|  '  D.  Nugen 


“.CORE  I  BOX  OR  REMARKS 

PECOV-  (SAMPLE  'Drilling  ibia  wmtmr  lo«a,  dapth  ol 
ERT  PC  waathmrtng,  *ic.,  il  ai gntltcanc 


Sandstone,  mod.  hard-hard, 
fine  grained,  gr. , 

open  spun  contact  w'tr.cl. 
Clay st one,  soft-moc.1  hard, 
dk.  gr.,  silty,  w’taa  silty 
nodules 


Top  core  rnech .  bkn . 

probabie  area  of  C.2 
loss 


Siltstone,  soft-mod.  hard, 
dk.  gr. ,  sandv,  clayev 


3k;;.  v  -ore  spins  an':  tract 
gr.  ..iv  ■♦rfO  -  9 8;> .  - 


area  ...  .  . os?. 


Shear  zone  v 
9 “S. 9-9  7  3 . V 


!  . 1  core  loss 


core  otcn  intc  sna.  . 
1.9  loss  9*m.g  -  Q": 


Indurated  Clay,  soft-raod. 
hard,  red-br^wn,  slicker¬ 
sided.  w. closeiv  spaced 
s  1  i c kens idee  partings. 
Very  bkn.  Q69.0  -  9p  .  w 
'.0  loss 


Took  core  barrel  anar 
tighter,  nut,  inner  hr 
had  been  hanging  ir. 
core  bit 


96m  ~ 


Sandstone,  mod  hard,  tine 
grained,  silty,  w’dk.  thin  j 
silty  stringers 

Siltstone,  soft  -  mod.  hard* 

&r- _ . _ | 

Indurated  Clav,  soft,  mod. 
hard,  red  -  bn. ,  silk 


b  kn  .  w  r  :  a  c  e  l  r 
9hn  .  3  -  %n.  0 


drilled  dept  a  21 
Bottom  of  Hole 


"T 


ilifv*nc>M  ror  o  nou 


HoU  No 


ELEVATION  DEPTH  LfGENO 

106 i . C  41 .  . 


CLASSIFICATION  Of  MATERIALS  %  CO,f  I10*  REMARKS 

RCCOV  SAMPLE  '  UrtUimg  nmt 


ERr  NO 

r  I 


INDURATED  CLAY  -  m.  gr.  cc 
r . ;  m.s.  to  s.;  crumoly; 
slk.  pa. 


SILTSTONE  -  m.  gr. ;  m.h. 
sa.  ;  sm.  br.  nod. 


becoming  cl.  @  l^SC.C 


CLAYSTONE  -  r.  tc  gr.;  m.s. 
sil.  si. 


SILTSTONE  -  m.s.  tc  m.h. 

N -  clayey  1046. C  tc  1045.6 

\_  becoming  sa.  w/h.  cal. 
incl . ;  hor.  pa.;  sta. 

,  @  1045.0 


v .  bkn .  &  s  ta . 
1045.5  to  1044.3 


“over  drilled  -  60 . 1  tc 

6C .  3 


clayey  be.  @  1039. C 
1038.8 


PRO  *CT 


I  HOU  HO 


k  . 


SUBSURFACE  EXPLORATION 

PRESSURE  TEST  DATA 

90ft 1 NG  SI ZE 

3  IN.  (NX) 

elevation  top  op  hole 

1102.0 

elevation  top  op  rock 

1081.0 

STATIC  WATER  LEVEL 

N/A 

PUMP  CAPACITY 

22.9  G.P.M. 

METER  TYPE 

BUFFALO  METER  COMPANY 

METER  SERIAL  NUMBER 

6547826 

1 _ FIELD  TEST  DATA _  _  1 

EiHVSSSn^H 

G 

) 

TOTAL 

1 

GAUGE 
RE  ADI h 

<r.  s. i 

START 

END 

B 

n 

WATER 

Cu.  Ft.} 

Double 

Packer 

102.8 

97.2 

5 

1034 

1039 

5  min. 

395.71 

395.71 

0.00 

0.00 

97.8 

92.2 

5 

wm 

1051 

5  min. 

395.84 

395.88 

0.04 

0.00 

92.8 

87.2 

jjMj 

1056 

1101 

Blilffii 

396.02 

396.10 

0.08 

0.02 

8'.  3 

82.2 

5 

1106 

1111 

■HHH 

396.26 

396.31 

0.05 

0.01 

32 .  S 

| 

"7.2  1  5 

1117 

1122 

396.81 

397.20 

0.39 

0.06 

7  *7 . 8 

5 

1125 

1130 

1 

■Mi 

0.19 

0.04 

”2.8 

67.2 

5 

1403 

1408 

mm 

427.66 

427.66 

0.00 

0.00 

67.8 

62.2  |  5 

1413 

1418 

5  min. 

428.18 

429.10 

0.92 

0.18 

62.8  1  57.2  1  5 

1421 

1426 

5  min. 

| 

429.23 

0.01 

0.00 

. 

5-12-86  i 

6G  .  0 

54.'  !  5 

0854 

0859 

437.40 

437.46 

0.06 

0.01 

_ 55.3 

49.7  ,  5 

0906 

0911 

5  min. 

437.63 

437.64 

0.01 

0.00 

50.0 

44.7 

5 

0915 

0920 

5  min. 

437. 70 

437.70 

0.00 

0.00 

45.0 

39.7 

5 

0924 

0929 

5  min . 

439.30 

440.24 

0.94 

0.19 

4C.0  !  34.” 

5 

0934 

0939 

5  min. 

440.80 

441.70 

0.90 

0.18 

3  8.0 

5 

0943 

0948 

5  min. 

442.23 

442.31 

0.08 

0.02 

30.0 

24.7 

5 

0953 

0958 

5  min. 

442.83 

442.98 

0.  15 

0.03 

25.0 

19.7 

5 

1003 

1008 

5  min . 

m 

443.55 

0.05 

0.01 

Single  Packer 

■■ 

■■ 

I 

60.0 

106.5 

5 

1030 

1035 

5  min . 

■HIH 

444.27 

0.42 

0.08 

PROJECT 

STONEWALL  JACKSON  DAM 

30HING  NO. 

GC-1 

NSPECT0P 

DAVIT  NUGEN 

3&TE  5-09-86 

5-12-86 

ORH  fo»v« 

I  DEC  68  4  142  Hfr  P.»  1110.  I. I) 


DRILLING  LOG 

, .JiuvAnoN  tor  0* 

(Cont  Sheet)  1039.  C 

Hole  No  GD-. 

1 

RtOrfO 

Stonewall 

ihjiauatioh 

Jackson  Dam  H. 

s**r 

£ .  C  .  1  0  4  vnm 

Of*TH  ItGEND 


Ci>iSlMC*TKX  OF  MATCKULS 

1 


\  COKE  |KOX  OK 
KECOv  '  SAMPLE 
EK»  NO 


SILTSTONE  -  sa.  ;  gr .  ;  m.r 
w  h.  calc.  me. 


-bkn.  around  xnc.  1018.' 
to  1018.  3 

becoming  sli.  sa.  '?  1016.3 

f.g.,  sa.  bd.  ;  sli..  x-bdd. 
1017.'  to  1017.6 
1017.4  to  1017.2 


Box  _ 

14.5 

tc 

29.  C 

1025.4 

to 

1011.7" 


l-ull  -  c 

914 


becoming  cl.  ;  sh.  '? 
■  1 C  i  2 . 1 

'  be  comma  dk.  gr.  s 

1011.? 


CLAY STONE  -  si. :  ve .  dk.  gr. ; 
w  sir.,  r.  claystone  se. 


-becoming  dk.  gr.  @ 
101C.9 

f  .g.  ,  m.h.  ,  sa.  bd.  <? 
icic.3  tc  1010.2 


SILTSTONE  -  m.h.:  m.  gr.; 
sh.  ;  w  r .  cl.  bd.  t-'*  ■ 


Dr  1 . 

Ran 

Rec . 

Loss 

Unacc. 

Depth 

T.  Dec. 

D.W.R. 


dc  m.ir. .  tj.ew- 
water  line  - 
36  mm. 


1011.7  ueP" 
to  T'  DeF- 
30-  -  D.W.R. 


jOOC  -  _  t 


39  - - 

- 

COAL  -  occ .  pyr . 

bkn. 

- 

Start 

.4: 

40  — ■ 

Enc 

144  ; 

- 

Time 

41 - 

Rar. 

4  .  ■ 

He . 

- 

Loss 

*  -  . 

42  — ■ 

'Jnacc . 

Depth 

4  :  .  ' 

— 

7 .  Dec 

4  . 

4  3  - - 

D.W.R. 

.,00.:  -  r. .  to 

998.1 

ik .  .  t  l  t  lack 

_ .  44 ,  - 

SILTSTONE 

1  836-A 


WOJfO  I  HCXI  NC 

Stonewall  Jackson  Dam  GC* 


DR  I UJNG  LOG  (Con*  Shoot)! 


**oj*o 

Stonewall  Jackson  Dam 


ELEVATION  DEPTH  1  LEGEND 


ELEVATION  TO*  Of  HOU 


1C  39.: 


i  installation 


CLASSIFICATION  OF  MATERIALS 

_ _ d _ 

SILTSTONE  -  m.  qr .  ;  sa.  : 
tc  h.  ;  w cm.  sa.  ir.tbd . 


%  CORE  j»Ox  O*  : 
RCCOv  1  SAMPLE 
E«t  NO 


Hoi*  No  a:-. 


1  SHfr  ; 

I  OF  4  SHUTS 


REMARKS 

> DriUtnf  dm  I  Utltr  lull  dtffl*  9f 
wtalhtrinf  tt i  tf  i ■»</!<« *• 

_ K _ 


SANDSTONE  -  It.  gr .  :  it. .  r. .  tc 
h.  ;  f.a.;  sm.  si.  mtbc.  ; 
sic.  x-bd. 


SILTSTONE  -  m.n. :  m.g.  si., 
dl.;  w  calc.  fil.  of  ;ts..- 
nor.  pa. 


SILTSTONE  -  sa.  rr..h.  •  m.  qr . 


SANDSTONE  -  it.  gr .  ;  m.r... 
f.g.;  sli.  si.;  w  si.  ir.tbd. 
nor.  pa.  £  si.  bds. 


43.9  Dri. 

to  Rar. 

58.6  Rec. 

Less 

99" . ?  Unacc . 
to  DeDth 


62  mm. 

63  nun. 


46 .  5 

983.9  T.  Dep.  46.5  i 

D.W.R.  Good-m.gr.  i 

— ;  End  of  shift;  evening  j 
shift  dr  i  Her-  E .  Adam 


1636 
1'15 
3“  mm. 
3 ~  mm. 


5b .  c 
5c  .  4 

Jood  -  m .qr.. 


962.  : 

_ 

Box  5 

Start 

1914 

! 

— ■ 

End 

195  - 

o  C  — 

SILTSTONE 

-  m.  tc  dk .  qr .  ; 

56.6 

Time 

42  mm 

i 

m .  h . 

to 

Dri  . 

4  2  mr. 

1 

- 

-  2  ? 

Rar 

5.: 

I 

981.3 

6i  - - 

Rec . 

5 . 2 

! 

983.9 

Loss 

♦  C.  2 

i 

_ 

tc 

Unacc . 

C .  2 

_ , 

INDURATED 

CLAY  -  s.  tc  m.s.: 

97C .  i 

I 

62  — 

m.  to  dk. 

qr . 

Depth 

6  2.6 

_ 

T.  Dep. 

6  3.6 

98C.0 

— 

D.W.R. 

Good  - 

SILTSTONE  -  ve.  sa. ;  m.  qr.; 
m .  h .  tc  h . 


Puli  -  14 


B4Q  FORM  i  A 

AJN  *7  1  *JU  " 


be.  <?  978.5  tc  978.3 


CIAYSTONE  -  sli.  si.;  m.s.; 
dk.  gr.;  hor.  pa. 


-hard  nodule  '3  976.2 


Start 
End 
Time 
Dri  . 

Ran 
Rec . 
Loss 
•  Unacc. 
Depth 
T.  Dep. 

•  D.W.R. 


**0*0 

Stonewall  Jackson  Dam 


55  mm. 


66 . » 

66 . 5 

Good  -  m . gr 


I  HOU  no 

GC-  2 


SUBSURFACE  EXPLORATION 
PRESSURE  TEST  DATA 


boring  si ze 

ELEVATION  TOP  OF  HOLE 

ELEVATION  TOP  OF  ROCK 

STATIC  WATER  LEVEL 

3  IN.  (NX) 

1039.0 

1019.0 

N/A 

PUMP  CAPACITY 

METER  TYPE 

METER 

SER  1  AL  NUMBER 

22.9  G.P.M. 

BUFFALO  METER  COMPANY 

6547826 

1 _ TEST  SECTION _ 

total 

C.  F.  M. 

BOTTOM 

DEPTH 

GAUGE 

reading 

(P . S.I . ) 

EN  D 

WATER 

Cu .  Ft.) 

HHH 

79.6 

| 

0958 

1003 

567.60 

567.71 

0.11 

0.02 

"4.6 

69.0  '  25 

1  1012 

■H 

CURB 

1 

0.00 

0.00 

69.6  '  64.9  25  !  1020 

1025 

5  min. 

568.45 

568. 72 

mm 

0.05 

64.6  59.2  '  25  1036 

1041 

5  min. 

568.75 

568.76 

0.01 

0.00 

1049 

buskin 

568.79 

568.79 

0.00 

0.00 

IHH 

wm 

HMI 

1053 

1058 

568.84 

568.88 

0.04 

0.01 

49.6 

44.0 

25 

1103 

568.90 

568.97 

0.07 

0.01 

44.6 

39.0 

25 

1117 

569.04 

569.19 

0.15 

0.03 

39.6 

34.0 

25 

1122 

1127 

569.28 

569.65 

0.37 

0.07 

34.6 

29.0 

25 

1135 

569.75 

570.13 

— 

0.  38 

0.08 

29.6 

24.0 

25 

1139 

1144 

570.25 

0.46 

0.09 

24.6 

19.0 

25 

1149 

1154 

5  min. 

570.90 

571.60 

0.70 

0.14 

25.  jrt.r.o  ;N  DA.-. 

PORING  NO. 

GC- 2 

1 NSPECTOR 

DAVID  NUGKN 

DATE 

4-25- 36 

°“7  7  2142 


'  hed  rB. 


1 1  in,  1.  1 1 


Hoi#  No 


DRILLING  LOG  (Cent  Sh**t; 


|  ELEVATION  TOR  O'  *OU 


i  INSTALLATION 


Stonewall  Jackson  Dam 


ELEVATION  depth  legend 

94C.~  5  5.: 


CLASSIFICATION  OF  MATERIALS 

'  DiUTipimm 


CORE  I IOX  OR 
RECOv  SamRIE 
ER»  NO 


rice  esc.  oe  low 


v**r 

O'  S**f’*. 


REMARKS 


9  3^.^ 

__ 

9  36 . 4 

55 

SQA1  -  low  qrade 

_ 

CLAY STONE  -  m.  gr . ;  s.  tc 

se 

_ | 

m.s.;  hi,  bkn.  &  crumbly  w 

cl.  se.;  occ.  sir.,  pyr.  esc. 

5“ 

— 

56 

_ _ 

9  3  5. 1 

- 

_e 

51 ITS TONE  -  m.  gr . ;  m.h.; 

— 

cl.;  sli.  sn. ;  w/occ.  sm.  cl. 

o. 

se .  &  61 . 1 

61 

~ 

} 

6 -  .  1  » clay  seam 

-5.  .  : 

— *  \ 

cl.  se .  >5  451.5 

Box  5 
56  .  6 


SUBSURFACE  EXPLORATION 
PRESSURE  TEST  DATA 


BORING  Si 2E 

elevation  top  of  hole 

elevation  top  of  ROCK 

STATIC  WATER  LEVEL 

3  IN.  (NX) 

993.7 

984.0 

N/A 

PUMP  CAPACITY 

22.9  G.F.M. 


METER  TYPE 


BUFFALO  METER  COMPANY 


FIELD  T 


METER  SERIAL  NUMBER 

6547826 


GAUGE 
RE  AO  I  NG 

0[»TH  I  f  F  ■  *.  *  .  ) 


PROJECT 

BORING  nc. 

|  1  NSPECTOR 

DATE 

STONEWALL  JACKSON  DAM 

GC-3 

DAVID  NUGEN 

5-  1 5-  36 

ORH  form 

I  DEC  66  4  I  <12  ( HED  r.„  1110.  I.  V 


18  36  Previous  C0>  TiOMS  ARC  OMOL 


I  PROJECT  j  MOLE  RO 

Stonewall  jacksor.  Dair.  I  3C-4 


rmANtLvcvrn 


Hot*  No. 


K  M**rs 

•  liniimt  nmt  it. 


Stonewall  Jackson  Dan*. 


'-4 


SUBSURFACE  EXPLORATION 

PRESSURE  TEST  DATA 

SORING  SI ZE 

3  IN.  (NX) 

ELEVATION  top  of  hole 

1007.5 

ELEVATION  TOP  OF  ROCK 

981.6 

static  water  level 

N/A 

PUMP  CAPACITY 

22.9  G.P.M. 

METER  TYPE 

BUFFALO  METER  COMPANY 

METER  SERIAL  NUMBER 

6547826 

1  FIELD  TEST  DA. 'A  1 

1  TFST  SFCTlON 

GAUGE 

READING 

(  f  .  S.I .  ) 

L  _ TIME  Ci  F  TFST _ 

I  “METER 

READING 

total 

TOP 

0  LP  T  H 

•  O  T  TOM 

OEP  TM 

START 

END 

m 

WATER 

Cu.  Ft.) 

Sinqle 

Packer 

■MjMmu 

■H 

72.7 

77.1 

40 

1016 

1021 

mu 

445.52 

445.52 

0.00 

0.00 

60.4 

'7.1 

40 

1042 

1047 

5  min. 

446.55 

447.13 

0.58 

0.12 

i  5  5.4 

.'7.1 

4C 

1058 

4SBISIr 

448.50 

451.64 

3.14 

0.63 

Double  Packer 

jigil 

53. 0 

40 

1140 

ra 

5  min. 

452.80 

455.36 

2.56 

0.51 

II _ 

1  . 1 

40 

1152 

115' 

5  min. 

455.58 

n 

0.33 

C .  07 

48.0 

42.8 

40 

1238 

1243 

5  min. 

456.50 

458.28 

1.78 

0.  36 

43.0 

37.8 

40 

1248 

1253 

■H 

458.70 

459.80 

1.10 

0.22 

i  ; 

38.0  '  32.8  1  40 

1303 

5  min. 

459.95 

460.35 

0.40 

0.08 

1310 

1315 

5  min. 

460.50 

460.95 

0.45 

0.09 

mm 

! 

22.8  1  40 

1320 

1325 

461.20 

461.99 

0.79 

0.16 

—  - 

— 

..  . 

project 

s  ton:-,  a  a:.;,  jackson  dam 

BOEING  NC. 

GC-4 

1  NSPECTOR 

DAVID  NUGEN 

DATE 

5-14-86 

0  R  i !  r  q  r  v  "ii/  "> 

I  DEC  6*  f  HED  P  mm  mO.t.i) 


TnAMSLUCEnT) 


SUBSURFACE  EXPLORATION 
PRESSURE  TEST  DATA 


BORING  Si Z£ 

3  IN.  (NX) 


ELEVATION  top  OF  hole 
1032.5 


Elevation  top  of  rock 
996.8 


static  water  level 
N/A 


PUMP  CAPACITY 

22.9  G.P.M. 


METER  TYPE 

BUFFALO  METER  COMPANY 


METFR  SERIAL  NUMBER 

6547826 


FIELD  TEST  DATA 


1 _ TEST  SECTION 

1 _  _ TIME  OF  TEST, 

1  toE  TER  READING 

total 

C.  F.  M. 

TOP 

DtP  TH 

BOTTOM 

OEP  TH 

GAUGE 
READING 
fP. S. /. ) 

HQ 

\mmm 

KB 

B 

WATER 

Cu.  ft. ) 

Single  Packer 

70.0 

87.8 

25 

1440 

1445 

5  min. 

464.00 

467.45 

3.45 

0.69 

80 . 0 

87 .  o 

C 
-  -J 

5  min. 

468 . 50 

471.37 

2.87 

0.57 

Double  Packer 

mm 

■H 

83.  ~ 

78.5 

25 

1550 

1555 

mu 

B 

475.72 

n 

C.  64 

5- 15-36 

78.7 

"3.5 

25 

1250 

1255 

5  mm . 

476.13 

476.20 

0.0" 

C.01 

Hi 

68.5 

25 

1305 

1310 

5  min. 

476.28 

476.33 

0.05 

0.01 

68.7 

63.5 

25 

1315 

1320 

5  min. 

476.42 

476.72 

0.30 

0.06 

63.7 

58 . 5 

25 

1324 

MPB 

476.73 

476.74 

0.01 

0.00 

58.7 

53.5 

25 

1335 

1340 

5  min. 

476.86 

476.87 

0.01 

0.00 

53.7 

48.5 

25 

1344 

1349 

476.90 

476.90 

0.00 

0.00 

4e.  7 

43.5 

25 

1359 

1404 

5  min. 

471.04 

477.05 

0.01 

0.00 

43.7 

38.5 

25 

1408 

1413 

5  min. 

477.42 

477.44 

0.02 

0.00 

38. 7 

33.5 

25 

1417 

1422 

5  min. 

477.48 

477.48 

0.00 

0.00 

* 

dtcje: 


l  N  SP  EC  TOR 

DA VI J  NUGEN 


STONEWALL  JACKSON  DAM 


BOR l NG  NO. 

GC-5 


date 


5-14-36 

5-15-86 


HbIb  Kw 


CH  VISION 


DRILLING  LOG 

project  -  - 

Stonewall  Jackson  Dam 


Installation 


to  Size  AMD  T V WE  OF  BIT  *.v  . 

TT  BJkTUU  fan  gLEVATlOT  W9WUUhtif£'mLf 


2  LOCATION  or  SmFHaU 

Sta  1-^96.  ^5 

S  DRILLING  AGENCY 

V er.nsvivanid  Drilling 

4  HOLE  NO  (Am  (Pew  on  WevNl  till •  1 

Ml  ft  la  mm+m) 

12  MANUF  ACTURf  R' 5  DESIGNATION  OP  DRILL 

_  jearraa: 


S.  NAME  OF  ORILLER 


14  TOTAL  NUMBER  CORE  BOXES 


Jim  Me  Jar. 


>S  ELEVATIOV  ground  WATeR 


•  DIRECTION  OF  MOL  E 

SCvtNT.CAL  □•NCLIMSO  . 


oie  *»om  \ 


>•  DATE  MOLE 


I  IT  AWT IO 

:  -  —  -  “ 


I  comflitio 


7  THICKNESS  OF  OVERBURDEN 

Concrete  9.4 

S  DEPTH  DRILLED  INTO  ROC* 

1 . ; 

17  ELEVATION  TOR  OF  MOLE 


IS  TOTAL  CORE  RECOVER V  FOR  BORING 


IS  SIGNATURE  OF  INSPECTOR 


.w 


s  total  depth  of  mole 


1C.  5 


ELEVATION 

1025. C 


DEPTH  |  legend 

w  v' 


CLASSIFICATION  OF  MATERIALS 

fP— «r<B«Nw»> 


1  CORE 
RECOV¬ 
ERY 


REMARKS 

(Drilling  i Mr*.  Mw  Iom.  ml 

nMfMr,  Ale-.  II  algrullcMM) 

_ s _ 


Drill  through  concrete 
-  9.4  :  ft.  mcc 

rock  checking  concrete, 
rock  contact 


I 


5 


TnANSLVCKKT) 


H#u  H* 


TmAHSLUCBXT 


DRILLING  LOG  (Coot  Shoot) 


ELEVATION  TOR  OR  NO u 


Stonewall  Jackson  Dam 


ELEVATION  DEPTH  LEGEND 

ue-.c  -:v  £ 


CLASSIfICATKDN  Of  MATERIALS 
i  UtltrytMa 


%  CORE  |»OX  OR 
RECOv  1  SAMPLE  ‘l>r,u„t  : 
ERY  NO  umlbrry 


• -  h.  calc.  me.  1061.  i  tc 

1059.8 

'  SILTSTONE  -  It.  gr.  ;  m.s.  ; 
cl.  to  43.5:  elev.  1056.5 


becoming  sandy  w/occ . 
h.  calc.  inc.  1058.5 


SANDSTONE  -  f.q.;  It.  qr.: 


mech.  bkn.  46.2 
filled  drill  hole 


tc  Unacc. 
1052. 2  Dep  th 
T.  Dep. 
D. W.R. 


CLAY STONE  -  m.s. :  g.  tc  r. ; 

si. 

-  0.1  ft.  lost  core 

between  47.9  6  46.3 

-  becoming  less  siltv 

w/occ.  slk.  below 
48.3:  1055.' 


Start 

End 

Box  3  Time 
Drl. 

49.8  Ran. 

to  Rec . 

64.9  Loss 
Ur.acc. 

1C52.2  Depth 
to  T.  Dec. 

1037 . 1  D.W.R. 


crumbly  52."  tc  55.5 
1048.5  to  1046.5 


becoming  silty  1046.  C 


h.  calc.  inc.  &  r.  tc 
gr.  mot. 

1045.0  to  1043 . 7 


SILTSTONE  -  r.  to  gr.  ;  m.s. 
to  m . h . :  cl. 


mech.  bkn.  @  61.1 


j  diagonal  fractures 
1038.5  tc  103*7.9 


T.  Dep.  6 
D.W.R.  J 
End  of  shif 


SUBSURFACE  EXPLORATION 

PRESSURE  TEST  DATA 

BORING  SIZE 

3  IN.  (NX) 

ELEVATION  TOF  OF  HOLE 

1102.0 

ELEVATION  TOP  OF  ROCK 

1082.0 

STATIC  WATER  LEVEL 

N/A 

PUMP  CAPACITY 

22.9  G.P.M. 

METER  TYPE 

BUFFALO  METER  COMPANY 

METER  SERIAL  NUMBER 

6547826 

L  _ FIELD  TEST  DAT* _ 1 

1 _ TEST  SECTION _ 

IG 

; 

1 _ TIME  OF  TFST _ 

I  METER  READING 

TOTAL 

C.  F.  M. 

mm 

n 

GAlJUt 
REA01H 
(r  .s.i 

START 

END 

INTERVAL 
f  *  i  n .  -  5  •  c.< 

START  Of 
TEST 

END  Of 

TEST 

WATER 

Cu.  F t .  ) 

Single  Packer 

60.0 

92.5 

5 

0923 

0928 

5  min. 

896.50 

896.50 

0.00 

0.00 

Doable  Packer 

■H 

5 

1000 

1005 

5  min. 

896.98 

896.98 

0.00 

0.00 

M 

1008 

1013 

5  min. 

897.04 

897.04 

0.00 

0 .  oc 

pw 

wm 

- 

1015 

1020 

5  min . 

397.13 

897.13 

0.00 

: .  oc 

45.0 

mm 

5 

1023 

1028 

5  min. 

897.20 

897.20 

0.00 

o .  oc 

40.0 

mm 

5 

1031 

1036 

5  min. 

897.50 

898.02 

0.52 

0.10 

wm 

■n 

5 

1040 

1045 

5  min. 

898.25 

898.92 

0.67 

0.13 

30.0 

24.7 

5 

1048 

1053 

5  min. 

899.25 

899.96 

0.71 

0.14 

1 

| 

mm 

HI 

Sggjjl 

“RGJECT 

STONEWALL  JACKSON  DAM 

NO. 

GC-3 

1 NSFECTOR 

DAVID  Nl'GEN 

DAT  L 

6  -  2  -  1 

0  R  H  f  o  Rv 

i  oec  60  £.'*1  (hid?.*  mo.t.r 


ELEVATION  TOP  OF  HOLE  I  ELEVATION  TOP  OF  ROCK  I  STATIC  WATER  LEVEL 


1082.0 


PUMP  CAPACITY 

22.9  G.P.M. 


GAUGE 
READING 
CP.S.I.  } 


Single 

Packer 

60.0 

92.5 

Double  Packer 


METER  TYPE 

BUFFALO  METER  COMPANY 


FIELD  T 


5 

1000 

1005 

5 

1008 

1013 

5 

1015 

1020 

5 

1023 

1028 

5 

1031 

1036 

5 

1040 

1045 

5 

1048 

1053 

5  min. 


5  min. 


METER  SERIAL  NUMBER 
6547826 


Cu .  Ft . ) 


5  min.  896.50  896.50  0.00 


5  min. 


5 


5  nun. 


5 


896.98 

896.98 

0.00 

897.04 

897.04 

0.00 

897.13 

897.13 

0.00 

897.20 

897.20 

0.00 

897.50 

898.02 

0.52 

898.25 

898.92 

0.67 

899.25 

899.96 

0.71 

PROJECT 

BORIN.-  NO. 

1  NSPECTOR 

DATE 

STONEWALL  JACKSON  DAM 

GO'S 

DAVID  NUGEN 

6' 2-86 

0RH  roRV 
I  DEC 


2142  ( HLD  P  mm 


111 0.  1.  i> 


